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SCIENTIFIC  SUBJECTS. 


Sketch  of  the  Writings  and  Philosophical  Character  of 
Augustin  Pyramus  DecandoUe,  Professor  of  Natural 
History  at  the  Academy  of  Geneva,  Foreign  Associate 
of  the  French  Academy,  Honorary  Member  of  many 
Scientific  Societies,  &c. 


Read  at  a Meeting  of  the  Ashmolean  Society,  Feb.  IS,  lSJf.3. 


I am  induced  to  re-publish  this  little  Essay,  as  no  other  eloge  of 
Mons.  DecandoUe  lias  appeared  in  our  language,  and  as  my 
remarks  have  met  with  the  approval  of  his  distinguished  son 
Alphonse,  (see  his  Memoir  and  Recollections  of  his  father,)  and. 
also  of  Professor  De  La  Rive  of  Geneva,  who  in  liis  Biography 
of  DecandoUe,  Bihliotheque  Univ.,  1844,  notices  them  as  follows  : 
“M.  Daubeny  est  celui  que  me  parait  avoir  le  niieux  apprecie 
le  caractere  de  De  Candolle  au  point  de  vue  de  la  science  et 
du  travail.  On  decouvre  dans  sa  notice  les  souvenirs  du  dis- 
ciple intelligent,  que  a vu  de  pres  le  maitre  et  a su  le  com- 
prendi’e,  mais  la  science  pure  ii’etait  pas  tout  chez  De  Can- 
dolle, et  le  titre  meme  de  I’essai  de  M.  Daubeny  prouve,  que 
I’auteur  n’a  eu  en  vue  qu’une  appreciation  pliilosophique  cles 
ouvrages  du  savant,  et  qu’il  est  loiu  par  consequence  d’avoir 
embrasse  I’ensemble  de  sa  vie.” 

^HE  name  of  DecandoUe  is,  I conceive,  familiar  to  the  ears 
of  most  persons  of  education,  as  that  of  an  individual 
eminent  in  the  ranks  of  modern  naturalists — holding  a place 
amongst  botanists  of  the  age  which  has  just  gone  by,  similar 
to  that  which  Linnseus  and  Tournefort  might  have  filled  at 
an  antecedent  epoch,  or  which  Brown  and  Hooker  occupy 
in  the  present. 

But  I question,  nevertheless,  whether  those  I now  ad- 
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dress  are  in  general  acquainted  with  the  peculiar  grounds 
upon  which  his  scientific  reputation  is  based,  and  whether 
they  may  not  regard  him  simply  as  one  of  those  individuals 
who  signalized  themselves  in  their  day,  either  by  the  dis- 
covery of  new  plants,  or  by  their  extensive  acquaintance  with 
those  which  the  researches  of  others  had  already  brought 
to  light. 

Were  such  the  case,  I certainly  should  not  have  chosen 
for  the  subject  of  a communication  to  the  Ashmolean  Society 
a topic  like  the  present ; for  although  prompted  to  the  task 
now  entered  upon  by  a sense  of  the  obligations  I owe  to 
this  great  botanist,  not  only  in  common  with  all  who  have 
studied  his  works,  but  also  more  particularly  for  many  acts 
of  personal  kindness,  and  much  information  liberally  af- 
forded me  during  my  former  residence  at  Geneva;  yet  I 
should  despair  of  being  able  to  interest  you  in  my  delinea- 
tion of  his  scientific  character,  if  accuracy  of  observation, 
and  a retentive  memory,  applied  to  the  subject  matter  of 
botany,  had  constituted  the  only  traits  by  which  he  stood 

remarkable  amongst  his  fellows. 

But  I flatter  myself,  that  a sketch  of  his  several  contribu- 
tions to  science,  and  of  the  qualities  of  miud  displayed  in 
his  mode  of  handling  the  subjects  they  embrace,  will  possess 
some  interest,  not  only  as  it  may  lead  to  a higher  estimate 
of  the  branch  of  natural  history  to  which  they  relate,  but 
also  because  it  will  enable  you  to  trace  the  steps  by  which 
a great  mind  was  enabled  to  ascend  to  many  important 
general  principles,  not  by  mere  happy  guesses  at  truth,  but 
by  a gradual  and  laborious  accumulation  of  facts— a power 
of  assimilating,  as  it  were,  and  combining  into  an  har- 
monious whole,  the  discoveries  of  other  men,  together  with 
a singular  sagacity  in  deducing  conclusions  from  the  data 
he  had  thus  collected. 


Augustin  Pvramus  Decandolle  was  born  at  Geneva  in  the 
vear  1778,  within  a month,  it  has  been  remarked,  of  the 
death  of  Linnaeus  He  was  distinguished  from  his  infancy 


« Also,  as  Flourens  sUtes,  two  mouths  after  the  death 
mouths  after  that  of  Bernard  de  Jussieu. 


of  Haller,  and  three 
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by  a most  retentive  memory  ’’j  and  by  a fondness  and  apti- 
tude for  study  but  it  is  remarkable,  that  his  earliest  tastes 
were  exclusively  literary,  and  that  he  had  acquired  in  his 
boyhood  a great  facility  in  composing  verses,  which,  indeed, 
he  retained  ever  afterwards,  though  I am  not  aware  of  any 
poetry  having  been  published  under  his  name.  To  these 
literary  occupations  of  his  youth,  antecedent  to  his  devotion 
to  natural  history,  I should  he  disposed  to  attribute,  the 
purity  of  his  language,  the  remarkable  clearness  and  sus- 
tained energy  of  his  style,  and  the  absence  at  once  of  those 
affectations,  and  those  involved  periods,  which  too  often 
disgust  or  embarrass  us  in  the  writings  of  other  men  of 
science. 

Those  who  have  perused  the  works  of  the  late  Sir  John 
Leslie,  or  of  the  still  more  celebrated  John  Hunter,  not  to 
allude  to  men  of  less  name  and  distinction,  will  he  sensible, 
by  the  aid  of  contrast,  how  much  the  reception  of  scientific 
truths  is  promoted  by  the  power  which  Monsieur  Decandolle 
had  acquired,  from  an  early  familiarity  with  the  purest 
models  of  style,  no  less  perhaps  than  from  his  own  natural 
clearness  of  conception,  of  presenting  before  us,  without 
study  or  premeditation,  that  copious  flow  of  ideas  with  which 
his  mind  was  fraught  on  all  subjects  connected  with  his 
favourite  science,  in  language  so  perfectly  precise,  and  in 
an  order  so  completely  methodical. 

At  length,  after  he  had  in  some  measure  satiated  himself 
with  the  sweets  of  elegant  literature,  a love  for  botany  ap- 
pears to  have  been  awakened  in  his  mind  by  an  attendance 
on  the  lectures  of  Professor  Vaucher‘=  of  Geneva,  who  lived 

•’  He  has  been  known  to  repeat  every  word  of  a copy  of  verses  after  hearing 
them  once  recited. 

' Plourens,  in  his  JSIoge  of  Decandolle,  which  has  reached  me  since  the 
present  memoir  was  drawn  up,  attributes  the  awakening  of  a taste  for  botany 
in  the  mind  of  Decandolle  to  another  circumstance,  namely,  to  his  taking 
refuge,  when  a hoy,  with  his  mother  and  brother,  whUat  the  French  were 
besieging  Geneva  in  1792,  in  a village  situated  at  the  foot  of  the  Jura,  where 
he  amused  liimself  in  collecting  wild  plants.  The  statement  given  in  the  text 
was  taken  from  the  sketch  of  DecandoUe’s  life  given  in  the  Federal  news- 
paper by  a distinguished  fellow-citizen  of  Geneva ; and  it  seems  probable  that 
both  causes  may  have  contributed  to  give  him  this  early  bias. 
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long  enough  to  have  the  satisfaction,  at  a later  period,  of 
seeing  his  former  pupil  in  undisputed,  possession  of  the  fore- 
most rank  amongst  European  naturalists. 

At  the  age  of  18,  in  the  year  1796,  he  went  to  Paris 
where  a taste  for  physical  science,  which  had  been  sus- 
pended for  a while  by  the  atrocities  and  by  the  vandalism  of 
the  Revolution,  began  to  revive. 

Here  he  attended  the  lectures  of  Vauquelin,  Cuvier,  Four- 
croy,  and  others,  and  contracted  a friendship  with  Desfon- 
taines  and  Lamarck. 

The  former  had,  in  1787,  established  that  important  gene- 
ralization, with  respect  to  the  essential  differences  pervading 
plants  with  one  cotyledon  and  with  more,  which  I have  ven- 
tured on  a former  occasion  ® to  characterize  “ as  the  key- 
stone of  the  natural  system,  and  as  holding  the  same  rank 
in  botany,  which  the  discovery  of  the  circulation  of  the  blood, 
or  the  distinction  between  vertebrated  and  invertebrated 
animals,  claims  in  zoology.” 

The  latter  had  already  promulgated  those  singular  specu- 
lations respecting  the  origin  of  inorganic  matters,  intended 
by  him  to  supersede  the  new  chemistry,  which  Lavoisier  had 
so  recently  founded  on  the  basis  of  experiment. 

In  these  it  had  been  assumed,  that  life  was  the  original 
cause  of  all  combinations,  the  antagonist  to  those  natural 
forces,  which  tend  to  resolve  the  elements  of  matter  into 
their  simplest  forms,  and  which  bring  about  death  in  or- 
ganic, and  dissolution  in  inorganic  substances. 

But  although  such  immense  effects  were  attributed  to 
the  operation  of  life,  Lamarck  had  not  yet  explained  to  the 
public  how  he  considered  this  principle  to  operate;  and  it 
was  only  in  1802  that  we  find  him,  in  his  » researches  on 
the  organization  of  living  bodies,”  attributing  to  that  blind 
impulse,  or  creative  energy,  which  he  denominates  life,  the 
power  of  building  up,  by  an  indefinite  succession  of  efforts, 
the  complicated  organization  of  an  animal  or  a plant. 

It  is  probable,  however,  that  these  theories  were  floating 
in  his  mind  at  the  time  when  Decandolle’s  intimacy  with 

^ At  the  suggestion  of  Dolomieu,  aceoriliiig  to  Flourcns. 

• See  my  Inaugural  Lecture  on  the  Study  of  Botany,  Oxford,  1834. 
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him  commenced,  and  must  have  formed  the  subjects  of  fie- 
quent  discussion,  thus  serving  to  render  the  latter  familiar 
with  those  facts  respecting  abortive  and  rudimentary  organs, 
on  which  the  French  Naturalist  had  raised  this  fauciful  aud 
airy  superstructure. 

That  a connexion  with  such  persons  as  I have  mentioned, 
should  impart  a bias  to  the  genius  and  pursuits  of  a young 
man  just  entering  into  life,  was  unavoidable;  but  what  may 
be  remarked  as  the  peculiar  merit  of  Monsieur  Decandolle 
was,  that  whilst  we  may  trace  in  his  writings  the  impress  of 
those  principles  of  science,  which  might  be  gleaned  from 
the  writings  of  both  the  above-mentioned  philosophers, 
we  shall  find  them  in  his  writings,  expanded  by  more  ex- 
tensive information,  and  corrected  by  a sounder  and  se- 
verer judgment. 

Tims  he  adopted  the  distinction  between  monocotyledo- 
nous  and  dicotyledonous  plants  from  Desfontaines,  and  the 
doctrine  of  abortive  and  rudimentary  parts  from  Lamarck ; 
but  the  former  truth  was  exhibited  by  him,  not  in  the  form 
of  the  bare  announcement  of  a great  principle,  but  as  the 
very  foundation  on  which  all  his  systems,  both  in  physio- 
logical and  descriptive  botany,  were  based  ; whilst  the  latter 
never  became  in  his  hands  the  pretext  for  any  such  chime- 
rical and  dangerous  speculations,  as  were  associated  with 
them  in  the  mind  of  their  originator. 

The  earliest  publications,  however,  of  a botanical  kind  in 
which  Decandolle’s  name  figures,  were  calculated  to  display 
his  power  of  accurately  discriminating  species,  rather  than 
the  philosophical  character  of  his  genius. 

In  1802  he  published  the  first  part  of  the  description  of 
Succulent  Plants,  drawings  of  which  were  supplied  by  the 
celebrated  Redoute. 

He  likewise,  about  the  same  time,  drew  up  a description 
of  the  Liliacese  for  the  same  author,  and  published  a folio 
volume  on  the  Astragalus  and  its  allied  genera. 

In  1804  he  obtained  his  degree  of  Doctor  of  Physic,  and 
delivered  on  that  occasion  a thesis  on  the  Medical  Proper- 
ties of  Plants,  which  served  as  the  basis  of  a work  on  that 
subject,  brought  out  by  him  in  1816,  shewing  that  he  was 
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already  alive  to  tlie  connexion  that  subsists  between  the 
natural  structure  of  plants  and  their  medicinal  virtues. 

In  the  same  year  he  delivered,  at  the  College  of  France, 
his  first  course  of  lectures  on  the  Principles  of  Botanical  Ar- 
rangement, of  which  he  has  given  a sketch  in  the  introduc- 
tion to  the  Flore  Frangaise  published  the  following  year. 

Although  this  essay  may  not  have  attracted  all  the  atten- 
tion it  deserved,  in  consequence  of  making  part  of  a Flora, 
a kind  of  work  in  which  persons  in  general  do  not  look  for 
principles  of  physiology ; yet  it  contributed  in  no  slight  de- 
gree to  the  establishment  of  correct  principles  of  classifica- 
tion, and  served  as  the  basis  of  the  Treatise  which  he  pub- 
lished on  this  branch  of  the  subject  some  years  afterwards. 

We  thus  see  that  the  germs  of  two  of  his  most  important 
publications  existed  in  the  mind  of  M.  Becandolle  at  an 
early  period  of  his  life,  for  in  1804,  when  he  delivered  his 
inaugural  dissertation,  and  gave  his  first  course  on  Botany, 
he  was  only  26  years  of  age. 

The  basis  also  of  two  other  great  undertakings  was  laid  at 
a period  not  much  later,  for  in  1805  commenced,  as  I have 
already  stated,  the  publication  of  the  third  edition  of  the 
Flore  Frangaise,  under  the  joint  auspices  of  Lamarck  and 
Decandollej  and  in  1806,  we  owe  to  the  subject  of  this 
sketch  a Botanical  Chart,  in  which  France  is  divided  into 
six  regions,  distinguished  by  the  character  of  their  respec- 
tive vegetations,  to  which  are  appended  some  remarks  on 
the  geographical  distribution  of  plants,  serving  as  a prelude 
to  that  more  detailed  exposition  of  the  subject,  which  we 
shall  find  to  have  been  given  in  the  year  1820,  in  the  Die- 
iionnaire  des  Sciences  Naturelles. 

The  former  editions  of  the  Flore  Frangaise,  as  Cuvier  ob- 
serves f,  had  no  pretensions  to  be  considered  as  a complete 
history  of  the  species  of  plants  indigenous  to  France,  their 
aim  was  rather  that  of  exemplifying,  by  means  of  the  plants 
which  former  botanists  had  enumerated,  the  peculiar  arti- 
ficial method  of  determining  the  name  of  a species,  which 
Lamarck  had  proposed  as  a substitute  for  the  then  popular 
one  of  Linnaeus. 


‘ See  Memoire  of  M.  de  Lnmarck. 
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This  systfini  consists  in  setting  out  with  the  most  general 
forms,  dividing  and  subdividing  always  by  two,  and  only  al- 
lowing the  choice  between  two  opposite  characters,  so  as  to 
conduct  the  reader,  step  by  step,  almost  infallibly  to  the 
determination  of  the  plant  of  which  he  desires  to  diseover 
the  name. 

Tlie  services,  therefore,  which  Decandolle  rendered  to 
IBotany  by  associating  himself  with  Ijamarck  in  the  publica- 
tion of  the  third  edition,  may  be  easily  estimated  by  this 
circumstanee  alone,  that  whereas  the  preeeding  Ploras  of 
France  contained  an  enumeration  of  only  2,700  plants,  he 
had  augmented  the  number,  in  the  third  edition  of  this 
work,  to  no  less  than  4,700. 

This,  however,  was  not  all ; for  although,  out  of  deference 
to  his  colleague,  he  retains,  in  the  first  portion  of  his  work, 
the  artificial  method  of  determining  a plant  by  the  system  of 
dichotomy  which  Lamarck  had  invented,  he  proceeds,  in  all 
the  subsequent  parts,  to  arrange  them  according  to  the 
principles  of  that  natural  arrangement  which  the  great 
Jussieu  had  first  reduced  to  a system. 

In  his  preface  to  the  first  volume  of  the  Flore  Frangaise, 
published  in  1805,  we  find  him  thus  contrasting  the  distinc- 
tive merits  of  the  natural  and  artificial  methods. 

“ The  natural  method,”  he  says,  “ endeavours  to  place 
each  individual  object  in  the  midst  of  those  with  whieh  it 
possesses  the  greatest  number  of  important  points  of  resem- 
blance ; the  artifieial  has  no  other  end  than  that  of  enabling 
us  to  recognise  each  individual  plant,  and  to  isolate  it  from 
the  rest  of  the  vegetable  kingdom.  The  former,  being  truly 
a scienee,  will  serve  as  an  immutable  foundation  for  anatomy 
and  physiology  to  build  upon;  whilst  the  second,  being 
a mere  empirical  art,  may  indeed  offer  some  conveniences 
for  praetieal  purposes,  but  does  nothing  towards  enlarging 
tlie  boundaries  of  science,  and  places  before  us  an  indefinite 
number  of  arbitrary  arrangements.  The  former,  searching 
merely  after  truth,  has  established  its  foundation  on  the 
organs  that  are  of  the  greatest  importauee  to  the  existence 
of  plants,  without  considering  whether  these  organs  are 
easy  or  difficult  of  observation ; the  second,  aiming  only  at 
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facility,  bases  its  distinctions  upon  those  wliich  are  most 
readily  examined,  and,  therefore,  present  the  greatest  fa- 
cilities for  study.” 

We  thus  perceive,  that  at  this  early  period  the  mind  of 
Mous.  Decandolle  was  impressed  with  those  philosophical 
principles  which  his  subsequent  labours  so  materially  calcu- 
lated to  establish  and  to  diffuse;  and  that,  at  a time  when 
the  school  of  Sir  J.  E.  Smith  in  England  was  still  shackled 
by  the  trammels  of  the  Linnsean  system,  this  great  botanist 
was  himself  taking  advantage  of  those  methods  of  arrange- 
ment, which,  in  a more  mature  form,  he  afterwards  pre- 
sented to  the  world  for  the  guidance  of  others. 

But  I am  inclined  to  regard  it  as  a peculiar  proof,  at 
once  of  the  caution  and  of  the  self-control  which  formed 
a distinguishing  feature  in  the  character  of  this  great  bota- 
nist, that,  so  much  in  advance  as  he  appears  to  have  been  of 
most  of  his  cotemporaries,  he  should  have  nevertheless  ab- 
stained for  so  many  years  from  the  publication  of  any  work 
expressly  designed  for  the  elucidation,  either  of  the  physi- 
ology of  plants,  or  of  those  principles  of  classification  of 
which  he  appears  to  have  had  so  clear  a conception,  and 
should  have  confined  himself,  as  it  would  appear,  exclusively 
to  a laborious  accumulation  of  facts,  calculated  to  illustrate 
and  to  confirm  his  principles,  before  he  indulged  himself  in 

a fuller  development  of  them. 

From  the  period  at  which  he  became  associated  with  La- 
marck in  the  publication  of  the  Flore  Frangaise,  till  the  year 
1812,  he  was  employed  almost  incessantly  in  studying  the 
details  of  the  botany  and  agriculture  of  France;  and  in 
the  course  of  that  time,  as  he  himself  assures  us,  traversed 
the  whole  of  that  extensive  country,  herborising  in  every 
province,  and  presenting  each  year  to  the  Government  a re- 
port, embodying  the  results  of  his  labours  and  researches 

during  the  preceding  summer. 

Nor  could  he  have  chosen  a better  method  for  at  once 
enlarging  his  views  of  nature,  and  putting  to  the  test  the 
truths  of  his  preconceived  views ; the  compilation  of  a local 
Flora,  indeed,  may  only  be  serviceable  in  disciplining  the 
mind  to  habits  of  accurate  observation,  but  the  survey  o 
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a country  so  large  as  France  then  was,  combining  such  an 
extent  of  geographical  range,  and  so  many  differences  of 
local  position,  would  also  expand  our  views  of  nature,  by 
furnisliing  us  with  examples  of  a very  large  proportion  of 
vegetable  forms,  specimens  of  tlie  productions  of  a con- 
siderable variety  of  distinct  countries. 

Thus,  the  flora  of  Picardy  and  Normandy  is  analogous 
to  that  of  the  neighbouring  coasts  of  England,  or  of  the 
Netherlands  ; that  of  the  centre  of  France  approaches,  in  the 
character  of  its  vegetation,  to  the  south  of  Germany,  and 
that  of  Languedoc  to  the  north  of  Spain  ; whilst  the  neigh- 
bourhood of  Toulon  and  of  Hyeres  partakes  even  of  the 
climate  of  southern  Italy  — for  the  orange  and  the  date, 
which  thrive  along  many  parts  of  the  Gulf  of  Genoa,  do  not 
re-appear  till  we  reach  a latitude  somewhat  more  southern 
than  that  of  Rome.  And  whereas  the  Alps  of  Dauphiny 
and  the  Pyrenees  exhibit  the  influence  upon  vegetation  of 
an  atmosphere  rarified  by  the  elevated  nature  of  their  posi- 
tion, the  long  extent  of  the  coast  may  enable  us  to  contrast 
the  productions  of  a climate  modified  by  the  effect  of  the 
sea,  with  that  which  belongs  more  peculiarly  to  the  interior 
of  continents. 

It  was  not  till  after  the  completion  of  this  great  work, 
when  his  authority,  as  an  accurate,  as  well  as  a profound 
botanist,  had  been  established  throughout  Europe,  both  by 
the  estimation  in  which  his  publications  were  held,  and  also 
by  the  reputation  of  the  lectures  he  delivered  at  Montpellier, 
where,  in  1810,  he  had  been  appointed  Professor  of  Botany 
to  the  University,  that  he  ventured  upon  that  admirable 
Treatise,  which  was  intended  at  once  to  establish  a code  of 
laivs  for  directing  future  botanists  in  their  description  and 
arrangement  of  the  species  of  plants,  and  to  explain  the 
philosophical  principles  upon  which  such  laws  were  to  be 
justified. 

It  is  far  from  my  intention  to  ascribe  to  Mons.  Decandolle 
the  sole  merit  of  the  views  which  he  pi’omulgated  in  the 
work  alluded  to,  for  of  all  men  certainly  he  is  the  one 
who  least  requires  from  his  biographer  the  sacrifice  of  the 
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reputation  of  other  philosophers,  to  enhance  the  glory  of 
his  own. 

Linneeus  himself,  indeed,  had  expressed  in  the  strongest 
terms  his  sense  of  the  impoi  tance  of  a natural  classification, 
and  had  thrown  together  the  greater  part  of  the  then  known 
genera  of  plants  into  groups  or  families,  designated  by  their 
appropriate  names,  though  without  defining  the  characters 
of  the  latter. 

Bernard  de  Jussieu,  in  France,  had  also  exemplified  this 
method,  by  his  arrangement  of  the  plants  in  the  royal  garden 
at  Trianon,  although  he  did  not  reduce  to  writing  the  prin- 
ciples on  which  he  had  proceeded. 

Adauson  had  gone  somewhat  further,  by  labouring  to 
establish  the  necessity  of  founding  a system  of  classification, 
not  on  one,  but  on  all  the  organs  of  a plant  collectively  ; 
but  he  too  stopped  short  of  the  mark,  by  not  sufficiently 
appreciating  the  relative  importance  of  the  several  organs, 
thus  placing  them  all,  as  it  were,  upon  the  same  level,  and 
estimating  the  affinities  between  plants,  by  the  number,  and 
not  by  the  importance,  of  their  points  of  agreement. 

Lastly,  the  younger  Jussieu,  in  his  important  memoirs 
published  in  the  years  1777  and  1778,  laid  down  correctly 
the  laws  which  were  to  determine  the  relative  value  of  these 
organs,  by  which  he  afforded  a clew  to  the  principles  which 
had  guided  himself  and  his  uncle  in  the  classification  which 
they  had  adopted. 

What  remained  then  for  Decandolle  to  achieve,  was  the 
reducing  to  certain  fixed  principles  those  deviations  fiom 
the  normal  structure  which  are  perceived  in  plants  naturally 
allied— explaining  how  it  happens,  that  species  or  genera, 
which  approach  each  other  so  nearly  in  the  character  of 
those  organs  which  Jussieu  had  justly  considered  the  most 
important,  should  differ,  nevertheless,  both  with  respect  to 
the  number,  and  even  sometimes  in  the  entire  absence,  of 
parts  in  the  one,  which  exist  in  the  other. 

In  short,  whilst  Jussieu  established  the  general  principles 
of  a correct  classification,  it  remained  for  Decandolle  to  re- 
move the  difficulties  which  interfered  with  their  application 
to  particular  cases. 
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Nor  was  this  all — for  Jussieu  contented  himself  with  lay- 
ing down  those  practical  rules  which  were  to  guide  future 
botanists  in  grouping  together  the  several  objects  which  pre- 
sent themselves  in  the  vegetable  kingdom,  and  with  afford- 
in“'  in  his  works  correct  models  of  classification  for  others  to 
imitate;  whilst  the  task  which  Decandolle  undertook,  was 
that  of  referring  to  their  first  principles  the  rules  and  prac- 
tice of  this  school,  explaining  thereby  the  reasons  on  which 
they  were  founded,  and  vindicating  the  correctness  of  the 
models  which  they  had  presented  for  our  imitation. 

“ The  tlieory  of  a natural  classification,”  remarks  Decan- 
dolle, “has  never  yet  been  properly  set  down  in  print,  even 
by  those  who  have  contributed  most  to  advance  it.  Con- 
nected, as  it  is,  witli  all  branches  of  the  science,  we  can  only 
arrive  at  it  by  diut  of  laborious  investigations  and  continued 
reflections,  of  which  it  ought,  at  this  time  of  day,  to  be  the 
groundwork,  and  not  the  result.  Whatever  we  are  able  to 
learn  on  the  subject  may  be  reduced  to  certain  general  ideas, 
which  botanists  of  an  higher  order  have  put  forth,  and  that 
in  their  conversation,  rather  than  in  their  writings,  being 
still  amongst  the  number  of  those  opinions  which  Bacon 
named  floating,  because,  having  never  been  methodically 
expounded,  they  never  could  be  seriously  discussed.” 

Now  the  principles  on  which  a natural  classification  pro- 
ceeds are  composed  essentially  of  three  parts.  1st.  An  esti- 
mation of  the  relative  iraportanee  which  we  ought  to  assign 
to  the  several  organs  compared  one  with  the  other.  2ud. 
A knowledge  of  the  circumstances  which  may  lead  the  ob- 
server astray  relative  to  the  true  nature  of  these  organs; 
and  3rd.  An  estimation  of  the  importance  which  ought  to 
be  attributed  to  each  of  the  points  of  view  under  which  the 
same  organ  admits  of  being  regarded. 

With  respect  to  the  1st.  and  3rd.  of  these, — namely,  the 
importance  of  the  several  organs  eonsidered  relatively,  and 
the  importance  of  the  several  points  of  view  in  which  the 
same  organ  may  be  regarded, — Decandolle  has  done  nothing 
more,  than  to  reduce  to  a system  the  rules  upon  which 
J ussieu  and  other  preceding  botanists  had  proceeded  in  their 
natural  arrangements  of  plants,  and  to  explain  the  principles 
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upon  which  their  rules  were  founded,  or  by  which  they  admit 
of  being  justified. 

But,  with  respeet  to  the  2nd.  parf,  namely,  the  apprecia- 
tion of  the  circumstanees  whieh  may  lead  the  observer  astray 
as  to  the  true  nature  of  the  organs  themselves,  he  has  the 
merit  of  having  unfolded  a theory,  at  once  ingenious  and 
philosophical,  of  the  highest  practical  utility  with  reference 
to  the  details  of  botany,  and  calculated  to  simplify,  as  well 
as  to  enlarge,  our  ideas  with  respect  to  the  organization  of 
vegetables. 

In  my  Inaugural  Lecture  on  Botany  I have  alreadj'  pre- 
sented a sketch  of  this  one  of  Decandolle  s treatises,  which, 
though  concise,  may  perhaps  serve  as  a sufficient  account  of 
it  for  the  present  occasion. 

“The  causes  which  bring  about  a deviation  from  the 
normal  structure  of  a particular  part,  and  thus  lead  a bota- 
nist to  take  a mistaken  view  of  its  nature,  or  at  least  of  its 
structure,  may  be  reduced  to  three  : 1st.  The  abortion  of 
some  one  or  more  of  those  organs  which,  in  the  regular 
course  of  things,  are  considered  as  natural  to  it;  2ndly.  An 
alteration  in  its  structure,  and  consequently  in  its  functions  ; 
3rdly.  The  union  or  coherence  of  several  organs,  so  as  to 
appear  like  one. 

“ These  causes  are  ranked  by  Decandolle  under  the  three 
general  heads  of  the  abortion  of  organs,  their  degeneration, 
and  their  mutual  coherence;  and  any  one  of  them  may  be 
considered  competent  to  induce  such  acliange  in  the  geneial 
appearance  of  a plant,  as  shall  render  it  altogether  different 
from  another  to  which  it  would,  on  general  grounds,  appear 
to  be  closely  allied. 

“That  particular  organs  in  plants  do  frequently  become 
abortive,  in  consequence  of  the  common  accidents  of  exces- 
sive or  defective  humidity,  light,  &c.,  had  been  before  ad- 
mitted; but  to  Monsieur  Decandolle  we  are  indebted  or 
assigning  a wider  influence  to  this  cause,  and  for  shewing, 
that  in  many  cases  there  are  forces  in  regulai  opeiation 
which  produce  a constant  alteration  in,  or  obliteration  of, 

certain  parts. 

“ If,  indeed,  we  admit,  that  such  effects  may  and  do  aiise 
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from  internal  as  well  as  from  external  causes,  from  the  effect 
of  the  mere  growth  and  development  of  parts  connected  with 
its  own  structure,  as  well  as  from  the  operation  of  foreign 
agents,  it  is  plain  that  they  would  extend,  not  to  a few  only, 
hut  to  all  the  individuals  belonging  to  the  family  of  plants 
possessing  the  kind  of  structure  which  occasions  it. 

“ Thus,  for  example,  we  observe  in  the  horse-chesnut  three 
seed-vessels  or  carpels,  each  containing  two  seeds  ; whilst  in 
the  fruit  we  perceive  in  all  never  more  than  three  seeds,  and 
sometimes  only  a single  one.  It  is  evident,  therefore,  that 
at  least  three  of  the  seeds  have  died  away,  not  from  any 
cause  which  can  be  considered  accidental,  but  from  some- 
thing inherent  in  the  very  structure  of  the  tree.  We  may 
indeed  trace  the  gradual  decay  of  these  abortive  seeds,  by 
opening  the  seed-vessel  at  different  stages  of  its  growth.  In 
like  manner  it  is  found  to  be  the  rule,  that  in  some  cases 
the  terminal,  in  others  the  lateral  buds,  will  arrive  at  matu- 
rity j but,  that  the  abortion  of  the  one  arises  merely  from 
the  development  of  the  other,  and  not  from  any  inherent 
peculiarity  of  structure  in  itself,  has  been  proved  by  remov- 
ing the  bud,  which  commonly  expands  at  an  early  age,  by 
which  means  the  one  which  is  commonly  abortive  is  made 
to  develope  itself,  and  to  arrive  at  maturity. 

“ Tbe  reality  of  this  occuiTence  cannot  therefore  be  ques- 
tioned, but  to  pronounce  in  what  cases  it  has  actually  hap- 
pened, becomes  a question  of  great  intricacy. 

“The  first  principle  on  which  M.  Decandolle  proceeds,  in 
order  to  determine  what  organs  in  a particular  plant  have 
become  abortive,  or  are  deficient,  is  by  observing  what  are 
called  the  monstrosities  to  wjiich  the  species  is  liable,  or  its 
occasional  deviations  from  the  accustomed  standard. 

“ These  monstrosities  arise  in  some  cases  from  a return  to 
the  primitive  type  of  the  species,  in  consequence  of  the  re- 
moval, by  accident,  of  those  forces  which  usually  modify  its 
natural  condition. 

In  the  horse-chesnut,  for  example,  the  six  embryos  rarely 
ever  grow  to  maturity,  because  those  which  first  have  ac- 
quired vitality  abstract  nourisliment  from  the  rest,  and  thus 
cause  them  to  die  away. 


16 


Sketch  of  the  Writings  and 


“It  might  happen,  however,  by  some  singular  accident, 
that  all  the  six  embryos  received  the  principle  of  life  at  one 
and  the  same  instant  of  time,  on  which  supposition  the  ex- 
istence of  six  mature  seeds  in  the  seed-vessels  might 
occur a monstrosity  which,  so  far  from  being  a further  depar- 

ture from  the  natural  form,  would  be  in  fact  a return  to  it. 

“ The  second  method,  by  which  the  same  point  is  deter- 
mined, consists  in  examining  the  general  analogy  subsisting 
between  the  plant  and  others.  If,  for  instance,  all  those 
species,  which  bear  the  nearest  resemblance  to  the  one  we 
are  examining,  should  have  five  stamens,  whilst  this  pos- 
sesses only  four,  we  might  reasonably  conclude,  knowing  the 
great  tendency  of  this  organ  to  become  abortive,  that  one 
habitually  dies  away,  owing  to  some  cause  incident  to  the 
nature  of  the  vegetable. 

“The  abortions  which  take  place,  may  occur  either  fiom 
the  plant  being  nourished  in  excess,  or  defectively.  By  an 
excess  of  nourishment,  the  growth  of  the  contiguous  organs 
may  be  so  accelerated,  that  the  part  itself  is  prevented  grow- 
ing, or  becomes  stunted)  by  defect  of  nourishment,  on  the 
contrary,  the  same  consequence  may  directly  ensue,  and 
under  dther  state  of  things  one  of  two  results  will  occur 
either  that  the  organ  is  so  diminished,  as  to  be  incapable  of 
performing  its  proper  ofiice,  or  that  it  is  entirely  obliterated. 
In  the  former  case  it  often  happens,  by  a beautiful  provision 
of  nature,  that  it  is  transformed  into  some  other  organ, 
and  discharges  certain  other  functions.  Thus  branches, 
petioles  of  leaves,  petals  of  flowers,  and  other  parts,  degene- 
rate, sometimes  into  thorns,  and  at  other  times  into  ten- 
drils • thus  the  branches,  becoming  succulent,  acquire  the 
appearance,  and  perform  the  functions,  of  leaves  ; thus  that 
iv  hich  is  essentially  nothing  more  than  one  of  the  envelopes 
of  the  kernel  of  the  peach,  becoming  pulpy,  is  conveited  into 
a wholesome  kind  of  fruit. 

“The  third  cause  of  deviation  from  the  accustomed  stan- 
dard is  the  mutual  adhesion  of  certain  parts,  a process  simi- 
lar to  that  which  we  produce  artificially  m the  operation 
of  grafting,  and  which  often  takes  place  also  under  natuia 

circumstances. 
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“It  is,  therefore,  quite  intelligible  that  this  same  »mion  of 
parts  should  also  be  produced  in  consequence  of  their  natu- 
ral proximity.  Thus,  if  two  ovaries  grow  very  near  each 
other,  it  is  obvious  that  they  will  have  a tendency  to  cohere. 
M.  Decandolle,  therefore,  contends,  that  the  corolla  and  the 
calyx  are  in  fact  compound  organs,  made  up  of  a certain 
number  of  petals  and  of  sepals  which  have  grown  together, 
that  a seed-vessel  is  a congeries  of  as  many  distinct  organs 
as  there  are  cells,  and  that  a flower  is  no  assemblage  of  in- 
dividuals clustered  round  a common  centre.’’ 

The  sagacity  of  our  countryman,  Robert  Brown,  had  al- 
ready led  him  to  point  out  this  principle,  so  far  as  relates  to 
one  portion  of  the  subject,  for  in  his  Prodromus  Florae  Novae 
Hollandias,  published  so  long  ago  as  1810,  he  pronounces, 
that  all  multilocular  capsules  are  composed  of  a number  of 
thecse  equal  in  number  to  the  divisions  of  which  they  con- 
sist, and  differ  from  each  other  only  in  the  degrees  and 
modes  of  their  cohesion  or  separation. 

He  also,  in  his  observations  on  the  “ Natural  Family  called 
CompositcB,”  published  iu  the  Linnaean  Transactions  for 
1816,  between  the  publication  of  the  first  and  second  edi- 
tions of  Decandolle’s  Theorie  Elementarie,  announces  the 
same  truth  in  more  clear  and  distinct  language,  stating, 
that  he  considers  the  pistillum,  or  female  organ,  of  all  phse- 
nogamous  plants,  to  be  formed  on  the  same  plan,  of  which 
a polyspermous  legumeu,  or  folliculus,  whose  seeds  are  dis- 
posed in  a double  series,  may  be  taken  as  a type.  “A  cir- 
cular series  of  these  pistilla,”  he  continues,  “ disposed  round 
an  imaginary  axis,  and  whose  number  corresponds  with  that 
of  the  parts  of  the  calyx  or  corolla,  enters  into  my  notion 
of  a flower  complete  in  all  its  parts.” 

Other  hints  of  the  same  kind  thrown  out  in  this  memoir, 
and  likewise  in  his  Appendix  to  Flinders’  Voyages,  published 
in  1814,  respecting  the  family  Euphorbiace®,  shew,  that  the 
doctrine  of  abortion,  which  Decandolle  has  explained  so  lu- 
minousl}',  was  present  also  to  the  mind  of  Robert  Brown, 
and  render  it  probable,  that,  in  the  conception  of  some  parts 
of  the  work  alluded  to,  its  author  may  have  derived  assist- 
ance from  the  writings  of  our  countrvman. 

PT.  ui. 
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The  Memoirs  of  Cassini  on  the  Composite  might  also  have 
improved  and  enlarged,  though,  as  they  were  brought  out  in 
1814,  they  eould  not  have  originated  the  ideas  of  M.  Decan- 
dolle ; but  the  two  sources  to  which  he  seems  to  have  been 
peculiarly  indebted  for  the  general  views,  and  for  the  train 
of  thought  which  he  has  put  forth,  were,  1st.  The  system 
of  crystallography  which  had  lately  been  developed  by  the 
Abbe  Hauy  ; and,  2ndly.  The  opinions  and  speculations  of 
Mons.  Lamarck  concerning  the  successive  progression  of 
organized  beings. 

The  Abbe  Hauy  had  shewn  how  a number  of  secondary 
forms  may  be  produced  by  the  same  mineral  species,  owing 
to  an  assemblage  of  crystals  possessing  the  same  figure  being 
piled  up  one  upon  the  other  in  a decreasing  series. 

Thus  an  octohedral  figure  may  be  produced  by  a mineral 
whose  primitive  form  is  a cube,  in  consequence  of  the  num- 
ber of  little  crystals  which  go  to  constitute  the  aggregate 
which  we  see,  decreasing  in  regular  proportion  from  the 
sides  to  the  centre. 

This  principle  suggested  to  Mons.  Decandolle  the  analo- 
gous idea  of  regarding  the  apparent  irregularities  of  struc- 
ture, which  are  seen  in  species  of  plants  belonging  to  the 
same  common  type,  as  modifications  produced  by  the  eauses 
above  assigned,  just  as  the  apparent  irregularity  of  figure 
which  we  observe  in  the  same  mineral  had  been  referred  by 
Hauy  to  certain  crystalline  laws  acting  upon  molecules  pos- 
sessing the  same  type. 

Moreover,  a similar  difference  exists  between  the  mode  of 
considering  the  organs  of  plants  adopted  by  Decandolle,  and 
by  antecedent  botanists,  as  that  which  prevails  between  the 
system  of  crystallography  invented  by  the  Abbe  Hauy,  and 
that  previously  proposed  by  Rome  de  L Isle.  ^ 

According  to  the  latter,  each  crystal  was  viewed  as  in  it- 
self a whole,  possessing  a certain  definite  figure,  which  was 
in  many  cases  modified  by  truncation,  that  is,  by  haiiiij,  its 

angles  bevelled  oft'. 

According  to  the  former,  a crystal  is  an  aggregate  of 
a number  of  molecules,  possessing  a particular  figure,  which, 
clustering  together  in  obedience  to  certain  laws,  produce 
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a variety  of  secondary  forms,  all,  however,  bearing  some  re- 
lation to  the  primary  one. 

So,  according  to  the  old  mode  of  considering  plants,  the 
corolla,  the  calyx,  the  seed-vessel,  &c.,  was  each  considered 
a simple  organ,  and  the  petals,  the  sepals,  the  carpels,  &c., 
its  parts — whereas  Decandolle  regards  each  of  the  former 
as  a compound  organ,  and  the  latter  to  bear  the  same  rela- 
tion to  it,  which  the  primitive  molecules  in  Hauy’s  system 
do  to  the  crystals  formed  by  their  union. 

But  the  individual,  to  whom  probably  Decandolle  was 
most  indebted  for  the  germs  of  those  opinions,  which  he  has 
so  ably  developed  in  his  Theorie  Elementaire,  was  his  col- 
league and  associate,  Lamarck ; and  I could  hardly  fix  upon 
any  circumstance  in  the  whole  of  his  scientific  career,  more 
calculated  to  exalt  his  character  morally  as  well  as  intel- 
lectually, than  the  use  he  has  made  of  the  ingenious  but 
fanciful  views  which  he  obtained  from  this  source,  and  the 
discrimination  which  he  exercised  in  separating  the  pure 
metal  from  the  base  alloy. 

It  is  foreign  to  the  objects  of  this  Society  to  enter  upon 
any  discussions  connected  with  religion,  nor  indeed,  if  I 
were  to  allude  to  that  part  of  M.  Decandolle’s  character, 
should  I be  able  to  do  justice  to  him  in  these  respects,  not 
having  been  honoured  with  a sufficient  degree  of  intimacy 
with  him  in  the  privacy  of  his  domestic  circle,  to  learn  his 
sentiments  on  those  grave  subjeets. 

This,  however,  I may  venture  to  assert,  that  whilst  there 
is  no  passage  in  any  of  his  numerous  works  which  can  even 
by  implication  convey  an  impression  of  another  kind,  there 
are  many  whieh  evince  a disposition,  on  his  part,  to  apply, 
on  every  suitable  opportunity,  the  truths  of  his  favourite 
science  to  the  advocaey  of  the  eternal  interests  of  mankind. 

The  use  which  he  and  Lamarck  have  made  of  the  doc- 
tiine  of  rudimentary  organs  common  to  them  both  will  serve 
to  illustrate  this  fact,  and  evince,  not  only  the  greater  sound- 
ness of  M.  Decaudolle’s  judgment,  but  likewise  the  moral 
truth,  that  food  and  poison  may  be  extracted  out  of  the  very 
same  materials,  according  to  the  character  of  the  recipient. 

The  doctrine  of  rudimentary  organs,  that  is,  the  notion 
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“ that  parts  which  exercise  some  important  function  in  the 
organization  of  animals  or  of  vegetables,  may  exist  in  some 
species  in  so  imperfect  a condition,  as  to  be  apparently  of 
no  use  to  the  individual,”  is  one  that  scarcely  can  admit  of 
dispute  from  those  who  take  a wide  survey  of  either  of  the 
two  kingdoms  of  nature. 

The  mammae  of  male  animals  in  general,  the  stumps  of 
wings  in  birds  which,  like  the  penguin,  are  unable  to  %, 
the  eyes  covered  with  skin  belonging  to  the  mole  and  the 
Proteus  anguinus,  and  the  rudiments  of  toes  concealed  under 
the  skin  of  ruminant  animals,  are  all  familiar  illustrations  of 
this  position. 

But  in  the  use  which  has  been  severally  made  of  the 
above  principle,  the  genius  of  the  two  philosophers  alluded 

to  stands  remarkably  contrasted. 

By  Lamarck  it  was  regarded  as  a confirmation  of  that  ex- 
travagant hypothesis  of  appetencies  creating  parts,  by  which, 
though  without  directly  denyiug  the  existence  of  a Deity,,  he 
represented  His  agency  as  being  as  little  exercised  in  the 
works  of  creation,  as  that  of  the  gods  of  Olympus  were  ac- 


cording to  the  system  of  Epicurus. 

Out  of  deference  for  the  opinions  of  his  fellow-men,  or 
perhaps  from  some  latent  sentiment  of  religion  at  variance 
with  his  philosophical  dogmas,  he  admitted,  that  the  order 
of  nature  emanated  from  the  Deity,  but  supposed  that  it 
proceeded  to  do  its  work,  by  blind  and  imperfect,  and  merely 
mechanical  efforts,  productive  at  first  of  only  rough  and 
abortive  draughts  of  what,  in  the  course  of  an  infinite  suc- 
cession of  ages,  ripened  itself  into  its  present  wonderful  com- 
nlexity,  and  perfection  of  form  and  structure. 

So  even  Epicurus,  out  of  respect  for  the  common  opinions 
of  manldiul,  the  innate  ideas,  as  it  were,  which  ensted  in 
the  minds  of  others,  admitted  that  there  were  gods,  but  in- 
moved  them  from  all  share  in  the  concerns  of  humanity  by 
supposing  the  whole  structure  of  the  universe  to  result  from 

a fortuitous  concourse  of  atoms.  e 

How  difterent  in  these  respects  was  the  proceeding  of 


M.  Decandolle ! 

He  did  not  indeed  attempt  to  deny  the  ex 


istencc  of  rudi- 
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mentary  organs,  from  seeing  the  use  whieh  others  had  made 
of  the  doctrine — to  have  attempted  this  indeed  would  have 
been  as  hopeless  a task,  as  to  deny  the  deductions  arrived  at 
by  geologists  with  respect  to  the  age  of  the  world,  because 
some  persons  may  have  perversely  availed  themselves  of  such 
facts  as  a handle  against  revelation — but,  boldly  admitting 
their  reality,  and  skilfully  availing  himself  of  this  principle 
as  a clue  whereby  to  trace  the  affinities  between  plants,  he 
vindicated  it  from  the  imputation  of  being  in  any  degree  in- 
consistent with  the  existence  of  design,  or  of  lending  any 
countenance  to  the  doubts  of  the  sceptic. 

According  to  his  views,  all  organized  beings,  when  com- 
pared one  with  another,  present  groups  of  greater  or  lesser 
extent,  which  themselves  form  parts  of  groups  embracing 
a still  wider  range,  and  are  divisible  into  others  of  a subor- 
dinate description.  Each  group  is  subject  to  two  classes  of 
laws;  the  first  producing  that  regular  order  in  which  its 
organs  are  disposed,  or  in  other  words  the  symmetry  of  its 
organization ; the  second  regulating  the  action  of  the  pro- 
cesses of  vitality,  from  which  often  results  such  a degree  of 
derangement  in  the  symmetry  of  its  parts,  that  their  natural 
disposition  may  thereby  be  completely  disguised. 

This  derangement  of  the  normal  structure  may  be  ascribed 
— either  to  the  abortion  of  certain  organs — to  their  altera- 
tion in  form  and  appearance — or  to  the  adhesions  between 
organs  of  the  same  or  of  different  descriptions. 

The  existence,  then,  of  rudimentary  parts  is  only  a conse- 
quence of  those  general  rules,  which  the  divine  Author  of 
Nature  has  thought  fit  to  impose  upon  Himself  in  all  the 
arrangements  of  the  universe,  and  can  in  no  wise  be  re- 
garded as  inconsistent  with  the  idea  of  design,  if  we  only 
can  shew,  that  the  whole  proceeds  upon  a consistent  plan, 
and  that  plan  a wise  one,  inasmuch  as  each  organ,  in  the 
great  majority  of  cases,  and  in  its  perfect  and  developed 
form,  is  subservient  to  some  beneficial  purpose. 

As  a consequence  of  that  general  analogy  which  runs 
throughout  the  whole  of  organized  nature,  and  of  the  inter- 
ference of  causes  which  in  their  main  result  are  productive 
of  good,  we  find  parts  existing  in  a rudimentary  or  abortive 
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state  in  one  species,  which  in  others  serve  some  manifestly 
important  office;  neither  would  it  be  any  objection  to  the 
idea  of  design,  if  it  could  be  proved,  that  in  this  rudimen- 
tary condition  they  were  absolutely  useless,  although  it  must 
be  considered  as  an  additional  evidence  of  provision,  when, 
as  in  many  instances,  we  are  able  to  shew,  that  they  be- 
come subservient  to  a new  purpose,  by  being  unfitted  to 
their  primary  one. 

Thus  the  parts  of  the  calyx  in  many  composite  flowers  de- 
generate into  a pappus,  or  down,  which,  being  of  a light 
and  feathery  texture,  serves  to  waft  the  seeds  attached  to  it 
to  a great  distance,  and  in  this  manner  to  disseminate  the 
species ; thus  the  nectaries,  which  are  regarded  as  degene- 
rated stamens,  secrete  honey,  and  by  this  means  attract  in- 
sects, by  whose  entrance  into  the  flower,  the  pollen  is  dis- 
persed and  lodged  upon  the  pistils. 

Perhaps,  had  not  one  of  the  seed-vessels  of  leguminous 
plants  been  constantly  abortive,  the  seeds  would  have  all 
been  so  stunted  in  their  growth,  as  to  have  been  unfitted 
for  supplying  nutriment  to  animals. 

These,  and  other  facts  that  might  be  alleged,  prove,  that 
the  degeneration  or  abortion  of  particular  organs,  often 
serves  some  wise  purpose  with  reference  to  the  plant  itself, 
or  to  other  beings  ; and  that  the  same  may  be  the  case  in 
other  instances,  in  which  we  do  not  perceive  it,  it  would  be 
presumptuous  to  deny. 

Nevertheless,  it  does  not  seem  requisite  for  the  argument 
as  to  final  causes,  to  contend,  that  every  organ  must  have 
a definite  use  in  all  the  individuals  in  which  it  occurs,  since 
its  existence  may  be  regarded  as  being  nothing  more  than 
a consequence  of  that  general  law  of  nature  above  stated, 
the  wisdom  of  which  there  is  no  ground  for  impugning. 

“ If,”  says  M.  Decandolle  s,  “ on  a subject  so  grave  and 
so  elevated,  I may  be  permitted  to  avail  myself  of  a com- 
parison somewhat  mean  and  trivial,  I shall  peihaps  leii  er 
my  views  on  this  subject  somewhat  better  understoo 

“ I will  suppose  myself  seated  at  a splendid  banquet,  and 


TUorie  EUmentaire,  2ml  eclition,  page  185. 
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certainly  the  repast  which  Nature  sets  before  us  may  well 
merit  this  appellation. 

“ I endeavour  to  discover  what  evidence  can  be  afforded 
that  this  banquet  is  not  the  result  of  chance,  but  has  been 
due  to  the  will  of  an  intelligent  being.  No  doubt,  I should 
remark,  that  each  of  the  dishes  is  in  itself  well  prepared  (this 
is  the  argument  of  the  anatomist),  and  that  the  selection  of 
them  implies  a reference  to  the  wants  of  the  individuals  who 
partake  of  them.  (This  is  the  reasoning  of  the  physiologist.) 
But  may  I not  likewise  observe,  that  the  dishes  that  con- 
stitute this  repast  are  arranged  in  a certain  symmetrical 
order,  such  as  is  agreeable  to  the  ejm,  and  in  itself  an- 
nounces design  and  volition  ? 

“ Now,  if  on  e.xamining  the  above  arrangement,  I should 
find  certain  dishes  repeated,  as  for  instance  in  double  rows, 
for  no  other  apparent  reason,  than  that  the  one  might  in 
a manner  correspond  to  the  other ; or  observe,  that  the 
places  which  they  should  occupy  were  filled  with  imitations 
of  the  real  dishes,  which  seem  of  no  use  with  reference  to 
the  object  of  the  repast,  ought  I,  on  that  account,  to  reject 
the  idea  of  design  ? 

“ So  far  from  this,  I might  infer  from  the  very  circum- 
stances stated,  an  attention  to  symmetrical  arrangement, 
and  consequently  the  operation  of  intelligence. 

“Now  this  is  preeisely  what  happens  on  the.  great  scale 
in  nature.  Considerations  derived  from  the  symmetry  of 
parts  correct  in  great  measure  what  is  deficient  in  the  theory 
of  final  causes,  and  tend,  not  only  to  resolve  many  difficul- 
ties which  present  themselves  in  the  general  econom}’^  of 
nature,  but  even  to  transform  them  into  evidences  of  the 
existence  of  this  very  order.” 

And  here,  perhaps,  I maj^  be  permitted  to  make  a short 
digression,  in  order  to  say  a few  words  with  respect  to  the 
general  spirit  and  influence  of  the  writings  which  have  pro- 
ceeded from  the  Republic  of  Geneva. 

Let  others,  if  they  please,  censure  the  laxity  of  opinion 
which  is  attributed  to  their  theologians — my  more  grateful 
as  well  as  more  appropriate  office  in  this  place  shall  be,  to 
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bear  testimony  to  the  general  moral  tone,  and  beneficial 
tendency  of  their  literature. 

Had  it  not  been  for  the  existence  of  this  independent  focus 
of  learning  and  talent,  all  French  publications  would  have 
been  but  a reflexion  of  the  light  which  radiated  from  the 
often  corrupt  atmosphere  of  Paris ; for  in  France  every- 
thing centres  in  the  metropolis,  and  in  that  country,  as 
a witty  writer  **  has  quaintly  expressed  himself,  the  opinions 
of  the  provinces  are  of  little  more  importance  than  the  opi- 
nion of  a man’s  legs^. 

But  Geneva,  from  its  high  intellectual  eminence,  its  Pro- 
testantism, and  its  independent  political  position,  has  always 
possessed  a school,  both  of  literature  and  science,  exclusively 
its  own,  so  that  not  only  those  of  her  sons  who  have  con- 
tinued under  her  wing  during  life,  but  even  the  offsets  she 
has  sent  forth  to  other  lands,  have  preserved  the  impress  of 
those  national  characteristics  which  they  had  acquired  from 
early  education. 

Thus  Necker  maintained,  even  in  his  financial  measures 
at  Paris,  the  ideas  that  he  had  brought  with  him  from 
Geneva;  and  his  illustrious  daughter  was  reproached,  and 
almost  proscribed  by  Napoleon,  for  the  singular  reason,  that 
her  writings  were  not  written  in  a French  spirit. 

Nor  will  an  impartial  critic  deny,  that  the  literature  of 
Geneva,  whatever  may  be  its  faults,  possesses  a greater 
purity  and  elevation  of  sentiment,  than  belongs  to  the  school 
which  was  at  one  time  regarded  as  essentially  Parisian.  With 

'>  Heyne. 

' M.  Flourens  has  unexpectedly  supplied  me,  in  his  eloge  of  Decandolle,  witli 
an  anecdote  which  may  serve  to  confirm  this  position.  When  Decandolle  had 
been  appointed  by  M.  Cretet,  the  Minister  of  the  Interior,  to  his  professorship 
at  Montpellier,  the  following  conversation  passed  between  the  minister  and 
Laplace,  who,  by  way  of  expressing  his  high  admiration  of  Decandolle,  began 
it  as  follows “ Monseigneur,  vous  nous  jouez  un  mauvais  tour,  nous  comptions 
avoir  bientdt  M.  de  Candolle,  it  I’Institut.”  “ Votre  lustitut ! votre  Institut! 
s’dcrie  M.  Cretet.”  “ Eh  quoi !”  repond  M.  de  Laplace,  tout  etonnd.  “ Savez 
vous  que  j’ai  quelquefois  envie  de  faire  tirer  un  coup  de  canon  sur  votre  Insti- 
tut ? Oui,  monsieur,  un  coup  de  canon,  pour  cn  disperser  les  membres  dans 
toute  la  France.  N’est  ce  pas  une  chose  deplorable  de  voir  toutcs  les  lumiiires 
concentrdes  dans  Paris,  et  les  jirovinces  cn  ignorance.  .T’envoie  M.  de  Candolle 
i\  Montpellier,  pour  y porter  I’activite.” 
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one  lamentable  exception,  no  doubt,  which  we  regret  the 
more,  because  the  gross  impurities  that  sully  the  works  to 
which  I ’allude  are  perceived  to  have  been  the  offspring  of 
a mind  not  destitute  of  “some  glorious  elements  V'  or  de- 
ficient in  high  and  noble  aspirations,  the  writers  who  have 
emanated  from  the  little  Republic  of  which  I speak  may 
fairly  participate  in  the  praise  which  the  most  eminent  of 
her  native  historians'  claims  for  himself  as  his  highest  merit, 
namely,  “ that  of  never  noticing  vice  but  with  the  disgust  it 
deserves,  never  surrounding  it  with  seductive  pictures,  or 
treating  it  as  a subject  of  pleasantry ; and,  in  the  course  of 
the  whole  of  his  voluminous  publicatious,  of  having  never 
written  a single  passage  which  a modest  female  might  not 
read  aloud  without  a blush.” 

As  for  Decandolle,  he  partook  fully  in  that  sentiment  of 
nationality  which  has  kept  Geneva  distinct  from  Paris  in 
science  and  literature,  as  well  as  in  government. 

It  is  related  of  him,  that  when,  in  1809,  he  represented 
the  department  of  Leman  in  the  Assembly  of  Notables,  con- 
vened by  Bonaparte  as  Emperor,  on  being  presented  to  the 
latter,  and  asked  by  him  how  Geneva  was  pleased  with  its 
union  with  France,  he  had  the  courage  to  remain  silent; 
and  no  sooner  had  the  peace  of  1814  secured  to  his  native 
place  an  independent  existence,  than  he  gave  up  his  emolu- 
ments at  Montpellier,  and  preferred  the  almost  honorary 
appointment  which  he  henceforth  discharged  as  Professor 
of  Natural  History  at  Geneva,  to  any  more  lucrative  office 
in  a foreign  city. 

From  this  period  may  be  dated  the  commencement  of 
those  important  works  upon  which  his  reputation  amongst 
European  botanists  is  principally  founded. 

In  1818  appeared  the  first  volume  of  his  Systema  Naturale, 
intended  to  embrace  a detailed  description  of  all  known 
plants,  arranged  according  to  their  natural  affinities  or  de- 
sign,— an  undertaking  which,  since  the  days  of  Ray,  no 
botanist  had  had  the  courage  to  attempt. 

“ A goodly  frame  of  glorious  elements. 

Had  they  been  wdsely  mingled.” 

' See  Sismondi’s  Preface  to  his  Histoire  des  Ih'anqais. 
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He  was  not,  indeed,  unaware  of  the  magnitude  and  diffi- 
culty of  such  a work,  or  of  the  danger  lest  his  labours  should 
be  subverted  by  discoveries  made  during  their  progress ; but 
he  was  encouraged  to  proceed  in  it  by  the  consciousness  that 
a treatise  of  this  description,  even  though  imperfect,  would 
be  the  one  of  all  others  most  instrumental  in  spreading 
a knowledge  both  of  general  and  special  botany. 

It  is  indeed  a happy  circumstance  for  the  cause  of  science 
when  an  individual,  possessing  the  comprehensive  views  and 
the  powers  of  generalization  which  belonged  to  Decandolle, 
can  be  indnced  to  enter  upon  this  species  of  labour ; and  not 
one  of  the  least  advantages  accruing  from  it  I conceive  to 
be,  that  it  relieves  the  pursuit  itself  from  the  imputation 
of  frivolousness,  to  be  found  worthy  of  occupying  so  large 
a portion  of  the  attention  of  one  who  had  already  shewn 
himself,  by  his  previous  publications,  capable  of  grappling 
with  the  more  philosophical  departments  of  the  science. 

It  may  be  remarked,  that  whilst  in  the  Flore  Frangaise, 
and  I believe  in  most  other  works  of  antecedent  date  fonnded 
on  the  natural  system,  plants  of  the  most  simple  structure 
were  placed  first,  and  the  more  complex  ones  afterwards,  the 
contrary  order  lias  been  pursned  in  the  Systenia,  NaturcB  of 
Decandolle. 

And  in  this  difference  of  arrangement  I think  I can  trace 
the  influence  of  those  general  views  which  he  had  adopted 
in  opposition  to  his  distinguished  colleague  and  early  master, 
Lamarck. 

It  was,  no  doubt,  quite  natural  and  consistent  in  the 
latter,  imagining,  as  he  did,  that  the  more  complicated  forms 
of  vegetable  life  had  proceeded  out  of  the  simpler  ones  by 
a number  of  successive  tentative  efforts  of  creative  energy, 
to  imagine  that  he  was  following  the  order  of  nature  in  de- 
scribing, in  the  first  place,  those  plants  which  he  conceived 
to  be  of  earliest  production;  whilst  Decandolle,  who  re- 
garded the  whole  vegetable  kingdom  as  equally  the  result 
of  the  same  wise  and  beneficial  plan,  and  who  had  been 
tau^^ht  by  the  researches  of  Cuvier,  that  the  mliabitants  of 
the°early  periods  of  the  world  were  as  skilfully  contrived 
with  reference  to  their  respective  uses,  as  those  at  present 
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in  existence,  was  led  to  prefer  that  mode  of  considering 
the  subject,  which  enabled  him  to  place  first  before  his 
readers  the  organs  of  a plant  in  their  most  complete  state 
of  development,  and  therefore  in  their  most  intelligible 
point  of  view. 

He  felt  that  it  was  pursuing  a mistaken  analog)^  to  ima- 
gine that  the  organs  of  reproduction  or  of  vegetation  could 
be  studied  with  more  facility  in  a moss  than  in  a flower ; it 
might  be  rather  said,  that  in  the  former  they  were  in  a 
manner  in  a rudimentary  condition,  and  consequently  that 
their  true  uses  could  best  be  inferred  by  analogy,  after  we 
had  fully  examined  them  in  plants  of  a more  complicated 
structure;  just  as  we  should  be  at  a loss  to  explain  the  uses 
of  the  eye  from  examining  it  in  the  mole,  or  of  the  mammse 
from  a dissection  of  those  in  the  male  subject,  instead  of 
beginning  with  those  cases  in  which  the  above  organs  were 
in  a state  of  the  most  complete  development. 

Decandolle  accordingly  commences  his  system  with  the 
family  Ranunculacece,  as  that  in  which  the  natural  symmetry 
of  plants  belonging  to  the  Dicotyledonous  division  is  in  the 
least  degree  departed  from,  the  sepals,  petals,  stamens,  and 
even  the  pistils,  being  here  separate  and  distinct;  and  he 
then  proceeds,  step  by  step,  to  trace  the  different  degrees 
and  kinds  of  irregularity  which  may  be  perceived  in  those 
other  natural  families  which  he  places  before  us  in  suc- 
cession. 

Nor  are  the  more  technical,  or,  as  it  may  be  termed,  the 
mechanical  arrangements  adopted  in  this  treatise,  selected 
with  less  judgment  and  discretion. 

In  the  Stjstema  Naturae,  the  authority  for  each  description 
is  scrupulously  given;  and  it  is  stated,  by  appropriate  marks, 
whether  the  plant  has  been  observed  by  Decandolle  himself 
in  a dry  or  in  a living  state,  cultivated  or  wild.  The  syno- 
nymes  of  each  species  are  appended,  with  a mark  affixed  to 
the  name  of  their  author,  whenever  the  identification  has 
been  fully  made  out  by  an  actual  comparison  of  the  speci- 
men referred  to  with  that  on  which  Decanclolle’s  description 
is  based. 

The  habitat  is  given  vvith  greater  accuracy  than  heretofore, 
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by  appending  to  it  the  name  of  tiie  author  on  whose  au- 
thority it  rests,  either  in  italics,  where  Decandolle  himself 
has  seen  the  specimen  referred  to,  or  in  roman  letters,  in- 
cluded in  a parenthesis,  where  he  has  not;  whilst,  where  it 
rests  on  Decandolle’s  personal  examination,  the  locality  is 
given  without  any  name  at  all. 

Another  point  attended  to  scrupulously  in  this  treatise 
was  the  breaking  up  of  the  genera  into  natural  sections,  so 
as  to  group  the  species  together,  as  much  as  possible,  accord- 
ing to  their  natural  affinities ; an  idea  which  has  been  fol- 
lowed out  by  subsequent  botanists,  with  regard  to  the  natural 
families  themselves,  which  are  now  arranged  according  to 
their  alliances,  and  thus  serve  as  links  whereby  to  connect 
in  one  consecutive  chain  the  most  general  divisions  into 
classes,  with  the  most  subordinate  one  into  species  and 
varieties. 

But  even  the  indefatigable  zeal  and  the  steady  perseverance 
of  Mons.  Decandolle  were  found  unequal  to  the  herculean 
task  of  describing,  in  the  detailed  manner  originally  pro- 
posed, the  enormous  catalogue  of  plants  at  present  enumer- 
ated, swelled,  as  it  has  been,  by  the  researches  of  modern 
botanists,  from  8,000  species  known  to  Linnaeus,  to  more 
than  50,000 ; and,  accordingly,  after  bringing  out  two 
volumes  of  his  Systema,  embracing  within  their  compass 
11  natural  families,  he  determined  on  carrying  on  his  work 
in  a more  compendious  form,  under  the  title  of  Prodromus 
Systematis  Naturalis. 

What  the  extent  of  his  original  work  would  have  been, 
had  it  ever  been  completed  in  its  original  plan,  may  be 
estimated  from  this  calculation  alone. 

The  Prodromus,  at  the  time  of  his  death,  consisted  of  six 
thickly  printed  volumes,  each  averaging  about  700  pages, 
and  of  a seventh  of  half  that  size,  and  yet  it  includes  only 
102  natural  families;  whereas  the  whole  number  compre- 
hended in  his  soffis  enumeration  of  those  belonging  to  the 

class  of  flowering  plants  is  195. 

It  is  true,  that  one  of  those  completed  is  the  immense 
order  of  Compositce,  which  alone  has  been  estimated  at 
nearly  a quarter  of  the  whole  of  the  Dicotyledonous  division  ; 
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but  then,  on  the  other  hand,  it  must  be  recollected,  that, 
during  the  interval  since  the  work  commenced,  such  vast 
additions  have  been  made  to  the  catalogue  of  plants,  that 
the  families  hereafter  to  be  described  would  be  more  volu- 
minous in  proportion  than  the  earlier  ones. 

We  may,  therefore,  perhaps  calculate,  that  the  Prodromus, 
had  it  been  completed,  would  have  formed  15  volumes  of 
700  pages  each ; but  the  plants  described  in  the  two  volumes 
of  the  Sijstema  are  compressed  into  236  pages  of  the  latter 
work,  so  that  the  Systema,  if  executed  on  the  same  plan, 
would  have  occupied  no  less  than  44  volumes  octavo. 

For,  if  236  pages  = 1 vol. — 10,500  (viz.  15  vols.  of  700  pages  each)  = 44  vols. 

This  great  undertaking,  commencing  with  the  preparation 
of  the  first  volume  of  the  Systema,  which  was  published  in 
1818,  occupied  him  till  his  death,  which  occui’red  in  1841  ; 
but  the  last  portion  of  it  which  appeared  was  the  concluding 
part  of  the  description  of  the  Compositce,  bearing  the  date 
of  1838. 

We  must  not,  however,  suppose,  that  the  whole  business 
of  his  life  during  so  long  a period  consisted  in  the  exhaust- 
ing labour  of  describing  and  classifying  species.  From  time 
to  time,  for  instance,  during  this  interval  he  brought  out 
those  admirable  Monographs,  in  which  he  has  delineated  in 
so  masterly  a manner  the  general  characters  of  particular 
natural  families. 

These  Monographs  were  intended  to  serve  as  fuller  expla- 
nations of  the  grounds  of  that  classification  which  he  had 
adopted  in  his  Prodromus,  as  illustrations  of  those  principles 
which  he  had  laid  down  in  his  Theorie  Elementaire,  and  as 
criticisms  on  the  plans  of  arrangement  which  had  been  pro- 
posed by  antecedent  writers. 

They  hold  an  intermediate  place  between  the  more  par- 
ticular descriptions  of  species  which  are  contained  in  the  Pro- 
dromus, and  the  general  observations  on  the  structure  of 
plants  considered  in  the  aggregate,  which  are  found  in  the 
Organographie ; constituting  the  groundwork  of  the  former, 
and  the  data  upon  which  the  latter  was  constructed. 

Thus,  in  his  Memoir  on  the  Cruciferce,  he  carries  us  in 
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detail  through  the  structure  of  all  the  parts,  first,  of  vegeta- 
tion, and  afterwards  of  reproduction,  belonging  to  this  im- 
portant natural  family ; and  he  shews,  that  the  only  distinc- 
tion which  can  be  relied  on  for  separating  its  members  into 
natural  groups,  are  drawn,  either  from  the  form  of  the 
embryo,  or  from  that  of  the  seed-vessel.  If  we  adopt  the 
former  as  the  basis  of  our  system,  we  shall  divide  the  Cruci- 
fercB  into  five  natural  groups,  according  to  the  position  of 
the  Radicle  with  reference  to  the  Cotyledons ; if  we  adopt 
the  latter,  we  shall  distinguish  them  into  six,  according  to 
the  position  of  the  valves  of  the  seed-vessel. 

This  latter  method  he  shews  to  be  preferable  to  the  old 
LiunEean  division,  depending  upon  the  length  of  the  pod,  as 
the  latter  admits  of  no  exact  limits,  and  as  it  places  to- 
gether genera  in  no  way  allied,  and  divides  others  which  are 
naturally  connected;  but  he  nevertheless  regards  it  as  of 
inferior  moment  to  the  distinction  founded  upon  the  embryo, 
both  because  the  latter  is  an  organ  of  greater  importance 
than  the  seed-vessel,  and  because  there  is  not  such  a grada- 
tion in  its  form,  as  is  found  in  that  of  the  pod  which  in- 
closes it. 

He  adopts,  therefore,  as  the  basis  of  his  classification,  the 
principle  suggested  by  Robert  Brown,  with  respect  to  the 
manner  in  which  the  radicle  is  folded  upou  the  cotyledons, 
and  afterwards  subdivides  the  groups  so  formed  according  to 
the  form  and  mode  of  opening  of  the  seed-vessel. 

He  thus,  by  means  of  these  two  characters,  constructs 
twenty-one  natural  groups,  and  satisfies  himself  of  the  cor- 
rectness of  the  principles  upon  which  he  has  proceeded  in 
his  classification,  by  finding  that  the  genera  thrown  together 
by  virtue  of  this  arrangement,  are  really  such  as  stand  most 
nearly  allied  one  to  the  other. 

Thus,  as  in  the  physical  sciences,  we  commence  by  making 
experiments  of  a kind  more  or  less  exact,  and  having  by 
means  of  them,  traced  our  route,  rectify  it  by  means  of  geo- 
metrical formulse,  which  serve  as  a check  upon  the  errors  of 
manipulation;  so,  after  having  thrown  together  all  known 
plants  of  the  cruciform  family  into  groups  determined  by  the 
sum  of  their  affinities,  he  submits  these  groups  to  the  rules 


Tabular  View  of  the  Crudferm,  distributed  according  to  their  Cotyledons  and  Seed-  Vessels. 
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CAKILE, 

and  3 other  genera. 

SEED-VESSELS. 

SILIQUOSE. 

Valves  opening  longitudi- 
nally, partition,  linear, 
elongated,  wider  than  the 
seeds. 

LATISEPT. 

Valves  opening  longitudi- 
nally, partition  oval  or 
oblong,  valves  flat  or  con- 
ve.v. 

Al^GUSTISEPT 
SILICULOSE. 
Valves  opening  longitudi- 
nally, folded,  partition 
very  narrow. 

NUCAMENTACEOUS. 
Valves  indistinct  or 
indehiscent. 

SEPTULATE. 

Valves  opening  longitudi- 
nally, furnished  with 
transverse  partitions  in 
their  interior. 

LOMENTACEOUS. 
Dividing  transversely. 
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of  theory,  and  finding  the  two  methods  to  lead  him  to  tlie 
same  result,  is  satisfied  that  he  has  made  a near  approxima- 
tion to  truth. 

But  the  object  of  the  classifier,  is  not  only  to  arrange 
in  most  natural  order  the  several  genera  belonging  to  the 
family  which  he  describes,  but  also  to  ascertain  the  relations 
of  the  family  itself  taken  collectively  to  other  portions  of 
the  system. 

From  the  earliest  times  at  which  botany  was  studied,  the 
importance  of  this  inquiry  has  been  felt,  and  the  first  at- 
tempts made  to  effect  this  object  consisted  in  disposing  the 
several  objects  in  a linear  series,  according  to  the  degrees 
of  their  deviation  from  some  one  taken  as  a standard  of 
comparison. 

The  objection  to  this  method  was,  that  the  same  plant 
might  be  nearly  allied  to  one  member  of  the  series  in  certain 
respects,  and  to  one  occupying  a very  different  place  m 
others;  and  Linnaeus  himself,  being  fully  alive  to  the  impos- 
sibility of  constructing  a linear  arrangement  which  should 
harmonize  with  nature,  suggested  the  ingenious  idea  of 
representing  the  relation  in  which  plants  stand  one  toAvards 
each  other,  by  a kind  of  map,  in  which  the  classes  should 
stand  toward  each  other,  as  the  quarters  of  the  world  do  on 
an  artificial  globe,  including  the  families  as  separate  coun- 
tries, their  genera  as  provinces,  their  species  as  districts. 
As  on  the  map,  each  district  touches  many  others,  at  distinct 
points,  so  likewise  do  the  families  in  the  vegetable  kingdom; 
as  the  individuals  in  each  district  agree  in  so  many  par- 
ticulars with  the  inhabitants  of  the  neighbouring  districts  as 
to  be  scarcely  recognisable  from  them,  so  also  do  the  species 

composing  various  allied  genera". 

Decandolle,  in  his  Theorie  ElSnientaire,  and  other  writings, 
has  followed  up  this  notion  in  his  usual  masterly  manner; 
hut  aware  that  a complete  map  of  this  kind  can  only  be  con- 
structed when  the  whole  vegetable  kingdom  is  fully  investi- 


n' Gieseckc,  in  his  Prelectiones  in  Ordines  Naturales 
1792  has  attempted  to  curry  out  tliis  idea,  in  a 

GenLlogico-Geographica  Jff!nUaiu7n  rlantainwi. 


Planiantm,  Hamburgh 
Chart,  entitled  Tabula 
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gatedj  just  as  it  would  be  impossible  to  make  a general  map 
of  tlie  globe,  till  every  part  of  it  had  been  explored,  he  has 
contented  himself  with  the  preliminary  labour  of  construct- 
ing local  maps,  as  it  were,  of  different  countries,  by  pointing 
out  the  relations  of  each  of  the  families  which  he  notices  to 
the  rest. 

In  some  cases,  indeed,  the  characters  of  a family  are  so 
well  marked,  and  so  distinct  from  those  of  most  others,  that 
it  is  difficult  to  say  to  what  the  plants  included  in  it  are 
most  allied.  They  stand  in  the  relation  of  islands  in  the 
midst  of  a vast  ocean,  “ penitus  toto  divisos  orbe,”  and 
in  any  map  of  the  vegetable  kingdom  which  may  here- 
after be  constructed  would  be  represented  as  detached 
groups. 

Such  is  the  case  wdth  the  Cruciferce,  a family  which,  al- 
though it  bears  some  analogies  to  the  Papaveracere  in  the 
number  of  its  petals,  and  in  the  structure  of  its  fruit,  pos- 
sesses, nevertheless,  so  many  peculiarities  of  structure,  that  it 
seems  to  lie  apart  from  all  other  natural  groups,  except,  per- 
haps, from  the  small  one  of  the  Capparide<B. 

But  in  the  greater  number  of  instances,  the  characters  of 
the  natural  groups  graduate  into  those  of  several  others,  like 
the  countries  included  within  the  same  continent ; and  in 
these  cases,  Decandolle  has  presented  us  with  a sort  of  pic- 
torial view  of  the  entire  family  in  its  relations  to  others,  re- 
presenting the  several  genera  of  whieh  it  consists  diverging 
from  a common  centre,  around  the  circumference  of  which 
are  placed  the  families  with  which  these  genera  bear  re- 
spectively the  nearest  connection. 

Thus  in  the  case  of  the  Crassulacece,  the  division  into 
tribes  is  drawn  from  the  relation  of  the  stamens,  in  point  of 
number,  to  the  petals,  they  being  in  some  cases  the  same  in 
number,  in  others  double  of  the  latter ; and  these  two  tribes 
are  again  subdivided,  according  as  the  petals  are  united  or 
distinct.  We,  therefore,  obtain  four  groups,  viz. : — 

Isostemones  polypetalae.  Diplostemones  polypetalae. 

Isostemones  gamopetalae.  Diplostemones  gamopetalae. 

These  distinctions  Decandolle  delineates  by  the  device  of 

PT.  III. 
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a circle,  for  the  whole  family  taken  collectively,  divided  into 
four  equal  parts,  to  represent  the  four  tribes  alluded  to, 
whilst  the  genera  placed  in  a circle  nearest  to  the  central 
point,  are  those  which  shew  the  general  characters  of  the 
family  in  the  most  perfect  manner,  and  in  each  division 
those  in  the  borders  indicate  the  genera  which  are  more 
anomalous. 

Thus  in  the  division  entitled  Isostemones  polypetal(B,  we 
see  on  the  margins  the  genera  Dasystemon,  Bulliarda,  and 
Tillcea,  which  deviate  somewhat  from  the  standard. 

Amongst  the  Biplostemones  gamopetalce,  are  placed  on  the 
borders  of  the  circle  the  genera  Kalanchoe  and  Bryophyl- 
lum,  which  by  their  pinnated  leaves  deviate  from  the  rule ; 
amongst  the  Biplostemones  polypetaloe  we  place  the  genus 
Penthorum  and  Biamorpha  half  way  beyond  the  circle,  to 
shew  that  it  may  be  doubted  whether  they  belong  to  the 
family  at  all. 

The  genera  that  more  immediately  surround  the  centre, 
are  disposed  in  the  order  of  their  natural  affinities,  which  it 
would  have  been  impossible  to  have  done  if  a linear  arrange- 
ment had  been  adopted. 

But  with  reference  to  the  point  more  immediately  under 
consideration,  it  may  be  remarked,  that  this  expedient  of 
Becandolle’s  enables  him  to  shew  to  what  other  natural 
families  the  Crassulacece  are  most  allied,  and  which  of  the 
genera  included  in  it  constitute  the  connecting  links.  Thus 
they  approach  to  the  Saxifragece  by  means  of  the  genera 
Biamorpha  and  Penthorum,  which  are  not  succulent,  and 
have  the  ovaries  concrete,  and  with  Paronychice  through 
Tillcea,  which  has  but  two  ovules,  and  agrees  in  habit  wdth 
Illecebrum. 

Decandolle  has  exemplified  the  same  method  in  his  Mono- 
graph of  the  family  Melastomacea  ; but  he  has  not  thought 
proper  to  follow  it  in  later  works,  either  from  the  difficulty 
of  presenting  the  characters  in  the  same  compendious  form, 
or  from  the  marked  natural  distinctions  between  the  family 
described  and  other  groups. 
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The  following  is  the  Diagram  designed  by  Decandolle  to 
represent  the  affinities  of  the  Crassulacas  to  otber  allied 
genera : — 


One  subject  particularly  attended  to  by  Decandolle  in  all 
these  monographs  was,  the  relative  proportion  of  the  mem- 
bers of  each  family  found  in  different  regions  of  the  globe. 
By  ascertaining  in  each  instance  this  point,  he  hoped  to  ob- 
tain, at  length,  tlie  requisite  data  for  perfecting  a branch  of 
botanical  science,  in  which,  from  a very  early  period  of  his 
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life,  he  had  taken  a lively  interest — I mean  the  geographical 
distribution  of  plants. 

Already,  in  the  year  1807,  he  had  given,  in  his  Flore 
Frangaise,  a sketch  of  the  several  botanical  regions  into 
which  France  might  be  divided;  and  when,  in  1817,  Hum- 
boldt published  his  Prolegomena  on  the  Geographical  Dis- 
tribution of  Plants,  and  likewise,  in  the  Memoires  de  la  So- 
ciiti  d’Arcueil,  his  masterly  dissertation  on  the  Distribution 
of  Heat  throughout  the  Globe,  M.  Decandolle  contributed 
to  the  same  work,  a general  Sketch  of  the  subject  of  Bo- 
tanical Geography,  which,  in  an  expanded  and  corrected 
form,  has  been  inserted  in  the  Dictionnaire  des  Sciences  Na- 
turelles,  by  Levrault,  published  in  1830. 

In  this  essay,  he  first  considers  in  detail  the  influence  of 
the  dififei’ent  agents  which  affect  the  growth  of  plants,  such 
as  temperature,  light,  humidity,  the  soil,  and  the  atmosphere 
— he  then  points  out  the  several  stations  or  situations  iij, 
a particular  country  which  certain  plants  affect,  as,  for  ex- 
ample, the  neighbourhood  of  the  sea,  marshes,  cultivated 
land,  rocks,  sand,  forests,  the  dwellings  of  man,  &c., — and 
lastly,  he  passes  in  review  the  distribution  of  the  different 
tribes  of  plants  over  the  various  regions  of  the  globe,  such 
as  the  tropical,  the  temperate,  and  the  frigid  zones. 

Having  thus,  both  from  theory  and  from  observation,  esti- 
mated the  degree  of  influence  exerted  by  external  agents 
upon  the  distribution  of  plants,  he  is  in  a condition  to  con- 
sider the  interesting  problem,  as  to  whether  the  limited 
range  of  country,  to  which  in  a state  of  nature  each  species 
would  appear  to  be  confined,  is  referable  solely  to  the  above 
circumstances. 

If  the  affirmative  of  this  proposition  be  granted,  we  have 
then  the  choice  of  several  suppositions,  for  either  we  may 
suppose,  that  plants  were  at  first  scattered  indiscriminately 
over  the  whole  globe,  or,  as  Linnseus  imagined,  that  they 
spread  themselves  from  some  one  central  spot  in  different 
directions,  according  as  the  conditions  Avere  favourable  or 
otherwise ; or,  if  we  chose  to  give  in  to  the  Lamarckian  view 
of  the  gradual  progression  of  more  perfect  from  less  perfect 
forms,  we  might  imagine  each  plant  to  be  generated  at  or 
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near  the  spot  where  it  is  found,  owing  to  the  influence  of 
external  causes  operating  upon  matter  endued  with  some 
principle  of  vitality. 

But  if  the  negative  must  be  concluded — if,  after  making 
all  allowance  for  circumstances,  there  remains  something 
yet  to  be  explained  with  respect  to  the  geographical  distri- 
bution of  vegetables,  we  are  then  led  to  the  conclusion, 
that  each  species  was  originally  created  within  a certain 
distance  of  the  locality  where  it  is  met  with,  having  spread 
itself  to  a point  more  or  less  remote  from  its  original  site, 
according  as  circumstances  were  more  or  less  favourable  to 
its  propagation. 

This  question,  which  involves  higher  considerations  than 
those  relating  merely  to  botany,  has  been  discussed  by  Mon- 
sieur Decandolle  with  his  usual  sagacity  and  judgment,  and 
the  result  he  has  arrived  at  seems  to  be — that  it  is  far  more 
easy  to  explain,  on  physical  principles,  the  occurrence  in 
a comparatively  small  number  of  cases  of  the  same  species 
in  distant  regions  of  the  globe,  than  the  limitation  of  the 
greater  number  to  certain  fixed  geographical  limits  by  con- 
siderations of  climate. 

Thus,  he  observes,  it  would  not  be  difficult  to  pitch  upon 
two  points  of  the  globe  situated  respectively,  either  in  the 
United  States  and  in  Europe,  or  in  America  and  tropical 
Africa,  presenting  the  same  circumstances  of  temperature, 
elevation,  soil,  and  humidity,  and  yet  with  a perfectly  dis- 
tinct flora ; whilst,  on  the  other  hand,  if  a plant  be  pointed 
out  which  occurs  in  two  localities  very  remote  one  fx’om  the 
other,  we  may  generally  discover  something,  in  the  nature 
of  its  seed-vessel,  in  its  known  properties,  or  in  its  uses, 
which  may  have  caused  its  propagation  and  naturalization 
in  regions  to  which  it  was  not  indigenous. 

He  thus  arrives  at  a conclusion,  in  entire  harmony  with 
those  views  which  I have  before  represented  him  as  enter- 
taining, with  respect  to  the  perfect  condition  in  which  all 
the  works  of  nature  had  issued  from  the  hand  of  the  Crea- 
tor ; inferring,  that  each  plant  was  at  first  established  in 
some  particular  locality  for  which  its  habits  and  structure 
were  suited,  not  that  it  was  I’endercd  what  it  is  by  the  ope- 
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ration  of  the  causes  which  there  affected  it ; contending,  in 
opposition  to  Lamarck,  for  the  permanency  of  species,  and 
making  common  cause  with  Cuvier  in  opposing  the  theory 
of  spontaneous  generation, 


One  of  the  strongest  reasons  for  preferring  a natural  ar-  * 
rangement  of  plants  to  an  artificial  one  is,  that  the  former 
affords  us  a clue  to  the  medicinal,  as  well  as  to  all  the 
other  qualities  which  may  be  expected  to  reside  in  a parti- 
cular species. 

We  have  seen,  that  Decandolle  was,  from  an  early  period 
of  his  life,  awake  to  this  important  application  of  botanical 
science  to  purposes  of  utility,  for  the  medicinal  properties 
of  plants  were  selected  by  him  as  the  subject  of  his  Thesis, 
when  candidate  for  tile  degree  of  Doctor  in  Physic  at  Paris 
in  1804. 

In  the  year  1813,  whilst  still  professor  at  Montpellier,  he 
brought  out  a distinct  work  on  the  same  subject,  pointing 
out  in  it  the  physiological  properties  of  each  of  the  principal 
natural  families ; and  of  this  treatise  a second  edition  ap- 
peared in  1816. 

In  1819,  he  published  a new  aud  corrected  edition  of  his 
Theorie  El^mentaire,  in  which  he  added,  1st.,  a chapter  on 
the  degeneration  of  organs,  a particular  case,  it  is  true,  of 
their  abortion,  but  one  deserving  a distinct  notice,  from  the 
peculiar  character  of  the  effects  that  are  numbered  under  it. 
2ndly,  a more  full  development  of  the  principle  laid  down 
in  his  former  edition,  as  to  the  effects  produced  on  the  or- 
ganization of  plants  by  the  adhesion  of  organs.  The  general 
principle  had  indeed  been  cleaidy  pointed  out  before,  but 
the  application  of  it,  to  explain,  for  instance,  the  manner 
in  which  all  the  different  kinds  of  seed-vessel  result  from 
the  union  of  distinct  carpels,  was  first  brought  forward  on 
the  present  occasion.  3rdly.  The  chapter  was  added,  to 
which  allusion  has  been  made  in  the  former  part  of  this 
sketch,  vindicating  the  theory  of  abortive  organs  from  those 
objections  which  had  been  raised  against  it,  as  though  it 
militated  against  the  idea  of  design,  and  clearly  pointing 


Philosophical  Character  of  Decandolle.  39 

out  the  distinctions  between  the  views  of  their  Author,  and 
those  of  Lamarck. 

It  was  quite  natural,  that  a mind  which  had  obtained,  even 
in  1813,  and  still  more  completely  in  1819,  such  clear  views 
with  respect  to  the  causes  of  irregularity  existing  in  the 
organs  of  plants,  should  have  been  carried  forwards  to  the 
beautiful  doctrine  of  vegetable  metamorphosis,  which  is  only 
a further  development  of  the  same  theory. 

No  doubt,  indeed,  Linnmus  himself  had  obtained  a glimpse 
of  this  truth,  as  appears  from  his  Thesis,  called  the  Prolepsis 
Plantarum,  sustained  in  the  year  1760,  in  which,  though 
under  the  influence  of  a mistaken  and  fanciful  hypothesis, 
he  nevertheless  distinctly  maintains,  that  the  biacts,  the 
calyx,  the  corolla,  the  stamens,  and  the  pistil,  are  modified 
leaves. 

The  defects  of  this  theory  Dr.  Lindley  states  to  be,  “ in 
its  failing  to  account  for  the  modifications  which  the  pistil 
undergoes,  and  in  the  fanciful  supposition,  that  the  organs 
of  fructification  are  prepared  six  years  beforehand,  and  that 
their  peculiar  appearance  is  owing  to  the  time  of  their  de- 
velopment being  anticipated  by  some  unknown  but  ever- 
acting  cause.^’ 

The  celebrated  poet  Goethe,  in  the  year  1790,  had  the 
merit  of  presenting  this  theory  divested  of  the  above  accom- 
paniments, and  his  Versuch  die  Metamorphose  der  Pflanzen 
zu  erkldren,  is  remarkable  as  an  example  of  one  of  those 
happy  guesses  at  truth,  which  great  minds  occasionally 
arrive  at,  by  a rapid  glance  over  nature,  rather  than 
by  that  patient  investigation  of  particular  phenomena,  by 
which  general  principles  require,  for  the  most  part,  to  be 
worked  out. 

Coming,  however,  from  an  individual  whose  reputation 
was  built  upon  works  of  poetry  and  imagination,  his  theory 
excited  little  attention  amongst  naturalists,  until  it  was 
found  to  harmonize  so  remarkably  with  the  principles,  hinted 
at  by  Brown,  and  propounded  more  fully  by  Decandolle, 
with  respect  to  the  modifications  which  organs  undergo  from 
adhesion,  &c.  ; and  it  at  length  came  to  be  discovered,  that 
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tlie  “ tlegenex’ation  of  organs”  and  their  “ metamorphosis,” 
are  only  different  modes  of  regarding  the  same  phenomenon 
and  that  the  poet  and  the  philosopher,  though  setting  out 
from  opposite  directions,  had  in  fact  met  at  the  same  point. 

This  doctrine  was  more  fully  explained  in  his  work  on  the 
Anatomy,  or,  as  he  proposed  to  call  it,  the  Organography  of 
plants,  which  was  not  given  to  the  world  till  1827,  although 
its  principal  contents  had  been  imparted  to  a numerous  class 
of  pupils  in  the  lectures  he  had  delivered  for  several  pre- 
ceding years. 

In  this  admirable  work,  which  can  only  be  estimated  at 
its  full  value  by  those  who  compare  ,it  with  the  treatises  on 
botany  published  at  the  same  time,  as  by  Smith  and  Keith 
in  England,  by  Mirbel  in  France,  or  by  Sprengel  in  Ger- 
many, he  proceeds  upon  the  principle  of  tracing  each  organ 
through  all  its  several  modifications  of  structure  in  the  diffe- 
rent plants  in  which  it  occurs,  and  of  reducing  every  part  to 
its  organic  elements.  Hence  the  whole  of  this  treatise  may 
be  regarded  as  in  some  sense  a development  of  the  great 
doctrine  of  metamorphosis,  which  he  had  pointed  out  in  his 
foregoing  treatise — a detailed  exposition  of  the  symmetrical 
plan,  which  the  parts  of  all  plants  affect,  and  of  the  causes 
which  interfere  with  their  regularity  of  form  and  disposition. 

It  is  this  philosophical  mode  of  considering  the  structure 
of  plants,  which  has  mainly  contributed  to  impart  to  the 
work  of  Decandolle  the  superiority  which  it  possesses  over 
all  antecedent,  all  contemporaneous  treatises  on  botany,  and 
which  has  even  rendered  it  in  many  respects  a model  for 
those  which  have  subsequently  appeared. 

The  organs  of  vegetables  are  here  set  before  us,  not  in 
dry  detail,  as  separate  and  independent  parts  of  the  struc- 
ture which  they  serve  to  make  up,  or  even  in  a purely  phy- 
siological point  of  view,  as  subservient  to  the  uses  of  the 
individual  of  which  they  are  a constituent ; but  they  are 
treated  as  links  of  a common  chain,  as  portions  of  the  same 
harmonious  system,  subject  indeed  to  endless  variations,  and 

” See  some  good  reninrks  in  Flourens’  eloffe  on  tlio-distinction  between  the 
views  of  Deeandollc  and  Goethe  on  this  subject. 
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productive  of  continual  diversities  of  form  <and  function,  but 
nevertheless  all  influenced  by  the  same  universal  law  ot 

symmetry  and  order.  j r 

One  of  the  greatest  advantages  attendant  on  this  mode  ot 

treating  the  subject  of  botany,  is  the  facility  wliicli  it  affords 
us  of  conveying  a clear  conception  of,  and  of  imprinting  upon 
the  memory,  the  numerous  varieties  of  structure  which  we 
adopt  in  describing  and  distinguishing  individual  plants. 

How  perplexing,  for  instance,  is  the  enumeration  of  the 
different  kinds  of  seed-vessel,  according  to  old  books  on 
botany  founded  on  the  Linmean  method  of  classification ! 
how  wearisome  to  the  mind,  to  burden  itself  with  the  names 
and  definitions  of  a long  string  of  objects,  between  which  no 
relation  or  connexion  of  form  has  been  pointed  out  to  us  ! 

But  according  to  Decandolle’s  method,  all  these  several 
forms  of  organization  are  shewn  to  result  from  leaves  vari- 
ously modified  and  adherent ; and  thus,  whilst  engaged  in 
the  interesting  task  of  reducing  all  these  variations  of  form 
to  one  common  symmetrical  plan,  we  are  insensibly  led  to 
classify  them  under  distinct  heads,  in  a manner  which  ren- 
ders their  subsequent  recollection  a matter  of  comparative 
facility. 

It  is  the  same  with  respect  to  the  several  varieties  of 
leaves,  which  are  rendered  much  more  easy  of  recollection, 
in  consequence  of  being  first  reduced  to  two  great  heads, 
characteristic  of  the  two  natural  divisions  of  plants  into  mo- 
nocotyledonous  and  dicotyledonous  ; then  subdividing  the 
former  into  those  with  convergent  and  divergent  nerves ; 
and  the  latter  into  the  four  heads  of  penninerve,  peltinerve, 
palminerve,  and  pedalinerve,  if  simple,  and  of  pinnate,  pel- 
late,  palmate,  and  pedalate,  if  composite,  thus  limiting  the 
effort  of  memory  chiefly  to  the  task  of  distinguishing  the 
several  terminations,  which,  from  their  great  variety,  do  not 
seem  reducible  to  any  such  principle  of  classification. 

But  the  most  successful  application  of  physiological  prin- 
ciples to  terminology  occurs  in  the  chapter  in  which  Mons. 
Decandolle  has  availed  himself  of  Beeper’s  ingenious  method 
of  distinguishing  the  various  modes  in  which  flowers  are  situ- 
ated upon  their  stalk,  which,  under  the  name  of  their  in- 
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florescence,  has  given  rise  to  so  much  confusion,  but  of 
which,  nevertheless,  our  countryman,  Robert  Brown,  in  his 
Memoir  on  the  Compositce,  published  in  1818,  shewed  that 
he  had  entertained  a just  conception 

Instead  of  contenting  himself  with  merely  setting  down 
the  names  and  dispositions  of  their  respective  kinds,  as  of 
the  Verticillum,  the  Raceme,  the  Spike,  the  Corymb,  the 
Fascicle,  the  Capitulum,  the  Umbell,  the  Cyme,  the  Panicle, 
&c.,  Decandolle  begins  by  noticing,  in  the  first  place,  the 
two  different  plans  upon  which  the  evolution  of  flowers  may 
proceed — the  tendency  in  some  cases  being  towards,  in 
others  away  from,  the  centre  of  the  tree.  The  first  he  de- 
nominates centripetal,  the  latter  centrifugal  inflorescence. 

He  further  finds,  that  some  of  the  kinds  observed  by 
botanists  are  modifications  of  the  centripetal,  others  of  the 
centrifugal  tendency ; and  he  goes  on  to  point  out  how  one 
kind  is  related  to  another,  how  it  may  graduate  into  it,  and 
how  certain  species  of  inflorescence  (such  as  a capitulum)  may 
arise  out  of  either  of  these  tendencies,  and  therefore  cannot 
be  relied  upon  as  indicative  of  any  fundamental  distinction 
in  the  cases  in  which  it  occurs. 

I have  now  instanced,  rather  for  the  sake  of  illustration 
than  under  any  idea  of  doing  justice  to  the  subject,  a few  of 
the  peculiar  merits  of  Mons.  Decaudolle’s  Organographies 
which,  moreover,  as  a full,  candid,  and  luminous  exposition 
of  all  that  was  known  at  the  time  with  respect  to  the  struc- 
ture of  vegetables,  stands,  to  say  the  least,  on  a par  with 
anv  other  work  of  the  kind  ; nor  are  there  any  portions  of 
it,  which,  even  at  the  present  more  advanced  period  of  our 
knowledge,  are  liable  to  lead  us  into  mistakes,  except,  per- 
haps, what  relates  to  the  microscopic  anatomy  of  plants,  on 
which  neither  the  leisure,  nor  the  perfection  of  the  instru- 
ments, which  Mons.  Decandolle  could  command,  was  such 
as  to  justify  him  in  speaking  with  authority. 

Without  caring  for  the  order  of  dates,  it  may  be  conve- 
nient for  me  to  proceed  next  to  notice  the  other  treatise,  in 

» See  kIso  a Memoir  l>y  M.  Turpin  in  the  5th  volume  of  the  Metnoires  du 
Museum,  1819. 
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wliicli  Decandolle  aimed  at  completing  tliat  general  survey 
of  the  entire  vegetable  kingdom,  which  it  had  been  the  busi- 
ness of  his  life  to  systematize  and  arrange. 

In  the  year  1832,  his  treatise  on  the  physiology  of  plants, 
in  3 vols.  8vo.,  was  first  offered  to  the  public ; but  its  prin- 
cipal contents  had  formed  the  subject  of  his  lectures  for 
several  preceding  years,  and  had  even  been,  with  the  per- 
mission of  their  author,  given  in  an  English  dress,  by  Mrs. 
Marcet,  in  her  interesting  Conversations  on  Vegetable  Phy- 
siology, published  in  1829. 

Regarded  as  a clear  and  comprehensive  digest  of  what 
was  known  with  respect  to  the  functions  of  the  organs  de- 
scribed in  his  preceding  work,  the  treatise  now  alluded  to 
stood  probably  without  a rival  at  the  time  of  its  appearance ; 
but  it  did  not  afford  the  same  room  for  originality  in  the 
mode  of  treating  the  subjects  under  discussion,  which  had 
been  afforded  him  in  the  preceding  volumes,  by  applying  the 
law  of  symmetry  to  the  subject  of  vegetable  organization,  and 
by  following  out  the  consequences  of  that  prolific  principle. 

Amongst  the  points  ou  which  the  reader  may  look  for 
much  sound  information,  I may  allude  to  those  relating  to 
chemical  phenomena  of  vegetation,  to  which  subject  the 
naturalists  of  Geneva  during  the  last  century,  have  devoted 
especial  attention. 

Bonnet,  it  will  be  recollected,  had  observed  the  evolution 
of  air  from  leaves  whilst  exposed  to  the  sun’s  light,  long  be- 
fore Priestley  had  been  led,  by  observations  of  a similar  kind, 
to  his  beantiful  theory  as  to  the  influence  of  plants  in  purify- 
ing the  atmosphere. 

Senebier  had  examined,  in  much  detail,  the  circumstances 
under  which  this  evolution  of  gas  took  place,  and  the  causes 
by  which  it  was  determined,  to  which  Decandolle  himself 
has  made  some  additions,  by  shewing,  that  artificial  light 
may,  to  a certain  extent,  supply  the  place  of  solar  radiation, 
a fact,  however,  which  had  been  first  pointed  out  by  Hum- 
boldt, so  early  as  1793,  in  the  aphorisms  appended  to  his 
Flora  Subterranea  of  Freyberg  p. 

f I have  been  I'eminded  by  the  perusal  of  M.  Flourens’  eloge,  of  an  omission 
in  the  former  part  of  this  memoir  relative  to  the  subject  here  alluded  to, 
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But  tlie  younger  De  Saussure  had  distinguished  himself 
above  the  rest,  by  investigating  the  influence  at  once  of 
water,  of  air,  and  of  the  soil,  on  the  processes  of  vegetation, 
and  by  introducing  into  this  department  of  inquiry,  a degree 
of  accuracy,  which  renders  his  labours,  even  after  a lapse  of 
nearly  forty  years,  still  the  best  authority  we  can  appeal  to 
on  many  of  the  questions  under  discussion. 

Into  the  consideration  of  problems  which  had  exercised 
the  genius  of  some  of  the  most  distinguished  of  his  country- 
men, Decandolle  entered,  as  might  be  expected,  with  more 
than  common  interest,  and  his  masterly  chapter  on  this  sub- 
ject might,  we  should  think,  if  properly  studied,  have  re- 
moved from  the  minds  of  certain  German  physiologists  the 
doubts  they  appear  at  a much  more  recent  period  to  have 
entertained,  with  respect  to  the  source  of  the  carbon  exist- 
ing in  plants,  and  also  perhaps  have  induced  an  illustrious 
living  chemist  of  that  country  ‘i,  to  limit  to  the  naturalists 
of  his  own  nation  the  strictures,  which  he  seems  to  con- 
sider applicable  to  the  general  body  of  those  in  Europe,  for 
being,  as  he  conceives,  so  far  in  arrear  of  the  actual  state 
of  chemical  knowledge  in  this  respect. 

Nevertheless  he  still  leaves  undecided  what  the  descrip- 
tion of  rays  may  be  which  act  most  favourably  in  promoting 
vegetation,  whether,  for  instance,  the  chemical  or  the  lumi- 

namely,  of  the  fact,  that  these  researches  on  artificial  light  were  made  known 
to  the  world  so  early  as  the  year  1800.  (See  Memoires  des  Savants  Etrangers 
de  Vlnstitut,  vol.  i.)  He  there  established,  that  the  period  of  the  sleep  of 
plants  may  be  gradually  reversed,  by  keeping  them  in  the  dark  during  day, 
and  exposing  them  to  artificial  light  at  night ; and  that  we  might  communi- 
cate a green  colour  to  etiolated  leaves  by  the  same  action,  although  we  could 
not  produce  from  them  a sensible  evolution  of  oxygen.  Thus  concludes 
Flourens  : — 

“ La  vie  des  plantes  est  un  phenomene  bien  plus  compliqud,  bien  plus  rap- 
proche  de  la  vie  des  animaux  qu’  on  ne  I’avoit  soupconnfi  encore  : elles  ont  leur 
action,  leur  repos,  leur  sommeil,  leur  veille,  lours  habitudes  (car  ce  n’est  pas 
tout  de  suite,  ce  n’est  qu’au  bout  d’un  certain  temps  qu’clles  perdent  leurs 
heures  ordinaires  pour  en  prcndi'e  d’autres)  et  lorsque  Dclille,  s’empressant  de 
celebrer  ces  rcsultats  cn  beaux  vers,  va  jusqu’^  dire  : 

“ ‘ De  la  credule  fleur  le  calice  est  tromp6.’ 

Ce  language  metaphorique  de  la  poesie  no  parait  presquc  plus  metaphorique.” 

1 See  Liebig’s  remarks,  in  his  Report  “ On  Chemistry  in  its  Application  to 
Agriculture  and  Physiology,”  2nd  English  edition,  p.  30. 
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nous  portion  of  the  spectrum  is  most  efficient ; neither  has 
he  adduced  from  De  Saussure  a sufficient  amount  of  evi- 
dence to  overpower  the  weight  due  to  the  experiments  of 
Mr.  Ellis,  which  tended  to  throw  doubts  upon  the  extent  of 
the  purifying  influenee  attributable  to  plauts. 

I am,  therefore,  induced  to  flatter  myself,  that  the  re- 
searchesin  which  I have  myself  been  subsequently  en- 
gaged, with  a view  to  the  more  satisfactory  elucidation  of 
these  two  points,  would  not  have  been  regarded  by  this 
great  botanist  as  altogether  superfluous. 

Decandolle  has  also  presented  us  with  a very  ingenious 
theory  with  respect  to  the  autumnal  coloration  of  leaves  and 
fruits,  which  he  regards  as  due  to  an  action  exerted  upon 
their  colouring  matter,  by  an  acid  generated  within  their 
tissue,  when  the  latter  has  begun  to  lose,  with  its  vitality, 
the  power  of  separating  carbon  from  oxygen®. 

He  has  also  laid  down  a curious  law  with  respect  to  the 
series  of  tints,  which  the  flowers  in  each  species  may  be 
brought  to  assume,  founded  upon  the  same  chemical  prin- 
ciples, and  confirmed  by  observing  the  degree  in  which  art 
is  capable  of  modifying  their  natural  colour. 

Both  these  theories  were  suggested  in  the  Flore  Frangaise 
published  in  1805 ; and  whilst  the  former  has  since  been 
confirmed  by  the  researches  of  Macaire,  respecting  the  chro- 
mule  of  the  leaf,  the  latter  has  been  more  fully  developed 
by  Schubler  and  Eunk  in  a memoir  published  by  them  at 
Tubingen  in  1825. 

One  of  the  ablest  chapters  in  the  work,  may  perhaps  be 
considered  the  one  in  which  he  discusses  the  cause  of  the 
directions  which  the  parts  of  plants  severally  affect. 

' See  my  Paper  in  the  Philosophical  Transactions  for  1836,  “ On  the  Action 
of  Light  upon  Plants,  and  of  Plants  upon  the  Atmosphere.” 

* The  new  photographic  researches  of  Sir  John  Herschel  on  vegetable 
colours  promise  to  lead  to  a better  understanding  of  this  subject.  He  finds 
leaves  to  contain  two  colours,  the  green  destructible  by  light,  the  red  not. 
Hence,  when  the  activity  of  the  vegetation  no  longer  recruits  the  green  prin- 
ciple, in  the  same  ratio  in  which  it  is  destroyed  by  the  solar  influence,  the  red 
predominates,  and  the  sere  or  withered  appearance  of  the  leaf  supervenes. — 
■See  Philosophical  Magazine  for  Fehruarg,  1843. 
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lie  has  here  proceeded  upon  the  sound,  but  too  often 
neglected  principle,  of  declining  to  call  in  the  aid  of  the 
vital  principle,  for  the  purpose  of  explaining  phenomena 
which  may  be  referred  to  physical  causes  alone.  The  maxim, 
“Nee  Deus  intersit,”  holds  good  in  the  natural  sciences  not 
less  than  in  poetry. 

Thus,  instead  of  vaguely  attributing  the  tendency  of  the 
stem  to  mount  upwards,  and  that  of  the  root  to  descend,  to 
any  principle  so  near  akin  to  instinct  or  volitioTi,  as  that  of 
a disposition  in  the  one  to  seek,  and  the  other  to  avoid  light, 
as  some  former  physiologists  had  done,  Decandolle  shews, 
that  both  these  phenomena  would  arise  out  of  the  difference 
in  the  mode  of  growth  belonging  to  these  two  parts,  and  out 
of  that  in  the  way  which  certain  external  agents  affect  their 
organization. 

Nor  has  our  author  been  less  successful,  in  applying  those 
principles  of  vegetable  physiology,  which  he  bad  previously 
laid  down,  to  the  explanation  of  the  differences  which  sub- 
sist between  the  various  kinds  of  parasitical  plants,  and  in 
establishing  a classification  of  them  founded  on  the  above 
considerations. 

He  has  pointed  out  that  those  parasites  which  insert  their 
roots  into  the  woody  matter  of  the  plant  which  nourishes 
them,  require  leaves,  because  they  obtain  the  sap  unelabo- 
rated ; whilst  those  which  are  rooted  merely  into  the  bark, 
are  destitute  of  leaves,  because  they  draw  their  supply  from 
the  descending  sap,  which  has  already  undergone  the  neces- 
sary preparation  in  the  parent  tree. 

The  former,  such  as  the  misletoe,  may  live  on  several 
different  sorts  of  trees,  because  its  own  leaves  enable  it  to 
bring  about  the  requisite  changes  in  the  juice  which  it  im- 
bibes; but  the  latter  are  generally  confined  to  plants  of  the 
same  genus,  or  at  most  of  the  same  natural  family,  since 
they  possess  no  organs  adapted  for  modifying  the  quality 
of  the  sap,  so  as  to  suit  it  to  their  own  purposes. 

Another  question  upon  which  new  light  appears  to  have 
been  thrown  by  the  writings  of  M.  Decandolle,  although 
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many  probably  are  not  aware  of  the  source  from  whence 
their  present  notions  on  this  subject  have  been  derived,  re- 
lates to  the  indefinite  duration  of  the  life  of  a tree,  as  con- 
trasted with  the  definite  term  of  existence  which  nature  has 
prescribed  to  every  animal. 

The  former  is  destroyed  merely  by  the  accidents  and  dis- 
eases contingent  upon  the  peculiar  circumstances  under 
which  it  is  placed ; the  latter,  if  it  were  not  carried  off  pre- 
maturely by  the  maladies  to  which  it  is  exposed,  would 
nevertheless  at  length  perish  from  old  age  alone. 

This  distinction  between  a plant  and  an  animal,  which  at 
present  may  appear  to  follow  as  a natural  consequence  from 
the  fact  that,  agreeably  to  the  views  of  modern  botanists, 
a plant  is  to  be  regarded,  not  as  an  individual,  but  as  an 
aggregate  of  individuals,  each  bud  being  a new  being,  grafted 
upon  the  branch  from  which  it  issues,  was  warmly  disputed 
when  Decandolle  first  alluded  to  it  in  1805. 

Its  universal  admission  at  the  present  time  affords  a satis- 
factory proof,  that  the  philosopher  who  sets  out  with  sound 
principles,  and  is  capable  of  deducing  correct  inferences  from 
them,  may  often  live  to  see  those  very  opinions,  which,  when 
he  first  broached  them,  appeared  to  others  the  most  para- 
doxical, take  such  deep  root  in  the  public  mind,  that  their 
parentage  shall  be  forgotten  by  the  majority  of  those  who 
adopt  them  as  their  own. 

I next  proceed  to  notice  two  points  discussed  in  these 
volumes,  upon  which  the  conclusions  arrived  at  by  our  au- 
thor do  not  meet  with  such  general  concurrence  amongst 
physiologists. 

I will  allude,  in  the  first  place,  to  his  opinions  with  respect 
to  the  descending  sap,  on  which  subject  he  adopts  the  views 
of  the  older  botanists,  and  maintains  that  nourishment,  in 
a liquid  form,  flows  down  from  the  summit  of  every  exoge- 
nous tree  to  its  base,  and  that  the  new  layers  of  bark  and 
wood  produced  each  year  are  formed  by  the  pre-existing 
ones,  and  nourished  by  the  juice  whick  descends. 

If  these  conclusions  can  be  maintained,  they  may  seem 
to  bear  him  out  in  dissenting  from  the  theory  of  M.  Petit 
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Thouars  with  respect  to  the  growth  of  exogenous  trees;  but 
I must  admit  that  they  cannot  be  allowed  to  set  aside  the 
direct  evidence  which  the  latter  botanist  has  brought  to- 
gether to  prove,  that  fibres  actually  descend  from  the  branches 
in  certain  endogenous  trees,  aud  penetrate  between  the  rind 
and  the  old  wood. 

Are  we,  then,  to  suppose  the  mode  of  growth  in  these  two 
classes  of  plants  to  proceed  upon  a different  principle  ? or 
may  we  reconcile  the  two  apparently  conflicting  statements 
by  supposing  fibres  to  be  sent  down  from  the  buds,  and  to 
constitute  the  rudiments  of  the  young  wood  and  of  the  young 
bark,  admitting  at  the  same  time  that  these  fibres  require 
the  descending  sap  to  supply  them  with  materials  for  further 
growth  and  development  ? 

Without,  indeed,  pretending  to  gainsay  the  arguments 
alleged  by  Decandolle  on  the  contrary  side,  I must  freely 
admit,  that  the  more  recent  observations  of  Mohl,  with  re- 
spect to  the  structure  of  endogenous  stems,  have  afforded 
some  additional,  though  indirect,  confirmation  of  M.  du 
Petit  Thouars’  theory,  as  to  the  fact  that  fibres  descending 
from  buds,  may  constitute,  in  endogenous  trees,  the  woody 
matter  of  the  stem 

The  reasons  on  both  sides  of  the  question  are  ably  placed 
before  us  in  Dr.  Lindley’s  “ Introduction  to  Botany and 
a comparison  of  what  is  there  said  with  Decandolle  s remarks 
in  his  Physiologic  Vegetate  may  be  recommended  to  those 
whose  disposition  leads  them  to  institute  experiments  on 
Vegetable  Physiology,  as  being  well  calculated  to  set  be- 
fore them  the  doubts  which  still  hang  over  the  subject, 
aud  the  points  which  remain  open  for  investigation. 

• Tlie  Researches  of  Oaudiehaud,  (Paris,  1841,)  may  also  be  quoted  in  con- 
firmation of  M.  Petit  Thouars’  theory,  which,  however,  cannot  supersede  the 
necessity  for  supposing  the  existence  of  one  or  more  nutritious  juices  employed 
in  the  development  of  the  parts  of  growing  plants,  whether  the  latter  Ue  above 
or  below  the  leaves  which  serve  to  elaborate  them. 

The  term,  ‘ descending  sap,’  is  therefore  not  applicable  in  all  cases,  for  m 
a pendent  branch  the  fluid  which  nourishes  it  must  flow  upwards. 

With  respect  to  the  forces  which  propel  the  sap  onwards  to  its  destination, 
the  late  Papers  of  Mr.  Herbert  Spencer,  and  especially  that  in  the  Linnsean 
Society’s  Transactions,  vol.  xxv.,  may  be  consulted. 
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Another  portion  of  the  volume,  from  which  many  may 
be  inclined  to  dissent,  is  that  which  relates  to  the  excretoiy 
function  ascribed  to  the  roots,  from  which  our  author  has 
found  a method  of  explaining  the  deterioration  which  a 
plant  is  subject  to  when  sown  year  after  year  upon  the 
same  ground,  as  well  as  the  consequent  advantages  of  a due 
rotation  of  crops  in  agriculture. 

All,  I apprehend,  will  be  disposed  to  allow  his  theory  on 
this  subject  to  be  ingenious  and  plausible,  and  to  admit  that 
he  has  evinced  considerable  dexterity  and  skill  in  removing 
the  objeetions  that  lie  upon  the  face  of  such  an  hypothesis, 
and  in  particular  in  reconciling  the  permanent  existence  of 
forest  trees  on  a particular  locality,  with  the  assumed  neces- 
sity for  a frequent  change  in  the  soil  from  which  they  draw  , 
their  nourishment. 

Subsequent  observations,  also,  have,  I admit,  tended  to 
confirm,  rather  than  to  invalidate,  his  fundamental  position, 
that  the  roots  are  excretory  as  well  as  secretory  organs**; 
and  the  experiments  of  ^lacaire  and  others  seem  to  place 
beyond  doubt  the  fact,  that  in  plants  which  contain  poi- 
sonous juices,  the  excretions  are  also  poisonous. 

It  is  likewise  very  probable,  that  juices  emitted  by  the 
roots  of  a plant  may  be  better  adapted  for  the  nourish- 
ment of  certain  species  than  of  others ; and  hence  that 
each  cultivated  crop,  and  perhaps  each  kind  of  forest  tree, 
may  foster  its  own  class  of  weeds,  as  well  as  its  own  parti- 
cular parasites. 

But  it  yet  remains  to  be  proved,  whether  the  advantage  of 
a frequent  interchange  of  crops  be  connected  in  any  degree 
with  the  emission  of  juices,  whieh  are  more  injurious  to  the 
plants  of  the  same  kind,  or  of  similar  conformation,  than 
they  are  to  others ; or  whether,  on  the  contrary,  a different 
set  of  causes  may  not  serve  to  account  for  the  result. 

The  doubts  which  I myself  entertained  at  the  time  the 

“ Thus,  for  instance,  in  Mr.  Hyett’s  experiments  on  the  absorption  of  liquid 
solutions  by  growing  timber,  which  are  detailed  in  vol.  xiv.  p.  535  of  the 
“Transactions  of  the  Highland  Society,”  the  neighbouring  trees  were  found 
by  him,  as  I understand,  to  have  been  affected  by  the  poisonous  matters  im- 
bibed, under  circumstances  which  seem  to  imply,  that  they  had  been  excreted 
by  the  roots  of  the  plants  to  the  trunks  of  which  they  were  applied. 

FT.  III. 
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theory  was  first  propounded,  have  led  me  to  originate  a series 
of  experiments  which  may,  I hope,  tend  eventually  to  throw 
some  light  upon  the  question ; and  I must  confess  that  these 
doubts  have  since  been  much  increased  by  the  results  to 
which  the  latter  have  already  led,  no  less  than  by  the  re- 
searches of  Braconnot  and  others,  which  have  lately  been 
instituted  with  reference  to  the  same  question*. 

I must  not  conclude  my  remarks  on  these  two  treatises, 
Avhich,  together  taken,  present  us  more  completely  than  any 
other  work  of  the  kind,  with  a statement  of  what  is  known 
respecting  the  structure  and  functions  of  the  vegetable  king- 
dom, without  noticing  those  most  useful  appendices  to  either 
part,  in  which  our  author  has  followed  up  his  delineation  of 
the  explored  regions  of  Botany,  with  a series  of  acute  and 
searching  qnestions  calculated  to  point  out  to  us  also  the 
terra  incognita  of  the  science. 

A few  of  these  may,  indeed,  have  since  been  answered, 
but  the  greater  number  remain  still  unresolved  ; and  I know 
not  where  the  young  experimentalist  can  better  go,  in  order 
to  learn  in  what  direction  his  investigations  may  most  pio- 
fitably  be  carried  on,  or  to  what  authority  the  student  may 
more  fitly  appeal,  in  order  to  estimate  the  relative  degrees 
of  confidence  that  deserve  to  be  placed  on  the  statements 
of  physiological  writers,  than  to  the  questions  alluded  to, 
in  which,  as  our  author  informs  us,  he  has  laid  open  to  the 
world  all  the  doubts,  all  the  suspicions,  all  the  schemes  of  re- 
search, which  he  had  harboured  in  his  mind,  originally  with 
a view  merely  to  his  own  guidance  and  instruction  in  the 
scientific  labours  which  he  had  proposed  to  undertake,  but 
which  he  was  now  compelled,  from  the  pressure  of  other 
engagements,  to  abandon  to  younger  men. 

It  was  previously  to  the  publication  of  this  Work,  namely, 
in  the  year  1830,  that  I had  the  advantage,  during  a resi- 
dence of  many  months  at  Geneva,  of  hearing  the  principal 
points  of  theory  which  are  therein  embodied  set  forth  m the 
course  of  lectures  which  their  author  annually  delivered  be- 
fore the  Academy;  and  although  his  fellow-citizen,  who  has 

* See  the  Extracts  given  in  the  first  Pai-t  of  tliis  Volume,  from  my  Bakenan 
Lecture  on  “ The  Rotation  of  Crops.”— Phil.  Trans.  1836. 
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written  a,  brief  sketch  of  his  life  and  writings  in  the  “ Federal 
newspaper,”  is  mistaken  in  attributing  ray  subsequent  suc- 
cess in  gaining  the  Professorship  of  Botany  in  this  Univer- 
sity, to  the  certificate  of  eapacity  for  that  office  M’bich  the 
Professor  was  so  obliging  as  to  send  to  rae  when  the  vacancy 
occurred,  as,  in  point  of  fact,  the  election  had  taken  place 
before  its  arrival ; yet,  I must  freely  own,  that  but  for  my 
stay  at  Geneva  I might  never  have  obtained  a sufficient 
mastery  of  the  subject,  to  have  held  with  any  satisfaction 
to  myself  the  Office  I have  the  honour  to  discharge  in  this 
Seat  of  Learning. 

Unacquainted  as  I was,  until  the  period  of  my  residence 
in  Switzerland,  with  any  other  than  the  artificial  method  of 
classification,  it  required  the  influence  of  such  lectures,  and 
of  such  writings  as  those  of  Decandolle,  to  remove  from  my 
mind  the  prejudices  arising  from  early  association,  and  to 
invest  the  science  of  Botany  with  dignity  and  importance 
in  my  eyes. 

And  though  I have  since  attended,  with  much  satisfaction, 
the  course  delivered  in  London  by  Professor  Lindley,  and 
have  corrected  on  many  points  the  notions  I received  from 
Decandolle  by  the  subsequent  perusal  of  the  papers  of  Mir- 
bel.  Brown,  Schleiden,  and  others ; yet  it  is  but  fair  to  ad- 
mit, that  it  was  at  Geneva  I first  began  to  estimate  at  their 
true  weight  the  pretensions  of  Botany  to  be  regarded  as 
a science,  and  not  merely  as  an  ingenious  art  for  discovering 
the  name  of  any  plant  that  might  be  put  before  us. 

I then  began  to  comprehend,  on  what  principle  a certain 
acquaintance  with  Botany  was  inculcated  at  the  Academy  at 
Geneva,  as  constituting  an  essential  part  of  a liberal  educ.a- 
tion,  perceiving  that,  like  every  other  branch  of  natural 
knowledge,  if  proseeuted  in  a philosophical  spii’it,  and  with 
a constant  reference  to  first  principles,  it  might  be  capable 
of  serving  an  important  purpose  in  training  and  disciplining 
the  mind  of  the  student. 

For  the  furtherance,  indeed,  of  this  object,  tbe  lectures  of 
few  Professors  could  have  been  better  adapted  than  those 
of  tbe  individual  who  forms  the  subject  of  my  memoir,  com- 
bining, as  he  did,  great  powers  of  generalization  with  a most 
extensive  acquaintance  with  facts  relating  to  all  branches  of 

E 2 


52 


Sketch  of  the  Writinijs  and 


Natural  History,  and  able,  from  liis  correct  and  classical 
taste,  as  well  as  from  bis  perfeet  clearness  of  understanding, 
to  render  the  most  technical  portions  of  the  subject  interest- 
ing, and  the  obscurest  intelligible. 

For  my  own  part  I can  only  say,  that,  although  by  no 
means  familiar  with  the  language  in  which  he  spoke,  1 fol- 
lowed, nevertheless,  the  thread  of  his  discourse,  even  when 
it  related  to  the  more  intricate  points  of  structural  or  phy- 
siological Botany,  with  as  much  ease,  and  with  as  thorough 
a comprehension  of  its  drift  and  import,  as  I ever  recol- 
lect doing  that  of  the  Professors,  whose  instructions  con- 
veyed to  me  the  greatest  amount  of  information  in  my 
own  eountry. 

I recollect  Monsieur  Decandolle,  with  what  miglit  be  con- 
sidered a pardonable  piece  of  vanity  in  such  a case,  relating 
to  me  an  anecdote  which  illustrated,  in  a very  striking  man- 
ner, the  estimation  in  which  his  style  and  language  wei-e  held 
by  better  judges  than  a foreigner  like  myself. 

Amongt  his  hearers,  on  one  occasion,  was  the  celebrated 
De  Bonstetten,  the  friend  of  Madame  de  Staiil,  at  that  time 
nearly  eighty,  who,  though  he  had  evinced  at  former  periods 
of  his*  life  some  interest  in  physical  phenomena,  was,  never- 
theless, chiefly  distinguished  as  a man  of  letters.  M.  De- 
candolle observed  him  occasionally  taking  notes  at  his  lec- 
tures with  much  diligence,  but  this  was  not  at  the  parts 
which  appeared  most  worth  remembering  for  the  purposes 
of  a botanical  student. 

Ilis  curiosity  was  therefore  excited,  and  he  was  tempted 
one  day,  after  the  lectui-e  was  over,  to  ask  Monsieur  de  Bon- 
stetten on  what  principle  he  proceeded  in  selecting  passages 
for  particular  annotation.  “ Oh,  don’t  flatter  yourself, 
said  his  friend  in  reply,  “that  I am  come  here,  at  my  time 
of  life,  to  learn  Botany ; what  I am  curious  about  is  to  ob- 
serve how,  when  you  get  involved  in  the  mazes  of  a difficult 
sentence,  you  manage  to  disentangle  the  thread  of  your  dis- 
course, and  to  round  off  your  period.” 

But  it  was  not  merely  the  excellence  and  beauty  of 
Monsieur  Deeandolle’s  lectures  that  rendered  Geneva,  at  the 
time  I speak  of,  an  admirable  school  for  acquiring  botanical 
knowledge. 
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Philosophical  Characler  of  Decandolle. 

His  extensive  herbarium  and  library  were  at  all  times 
open  to  the  student,  as  well  as  to  the  more  advanced  cul- 
tivator of  this  science ; and  I can  well  recollect,  that  tlie 
rooms  which  contained  it  were  the  daily  rendezvous  of  a 
number  of  individuals,  Genevese  as  well  as  Foreigners, 
whose  names  are  not  unknown  amongst  the  cultivatois  of 
Natural  History. 

Here,  besides  that  accurate  practical  botanist,  jMonsieur 
Scringe,  who  acted  as  curator  to  Decandolle  s museum,  and 
is  now  Professor  of  Botany  at  Lyons,  I used  to  meet  Pro- 
fessor Choisy,  who,  though  principally  occupied  on  the  Phi- 
losophy of  the  Human  jMind,  has  nevertheless  found  time  to 
publish  several  profound  memoirs  on  botanical  subjects ; 
A^aucher,  who  still  retained  at  tins  late  period  of  his  life  an 
ardour  for  Natural  History;  Morieand,  the  author  of  the  hlora 
Venetiana  and  other  memoirs ; and,  amongst  foreigners, 
Blith,  now  Professor  at  Upsala;  AVydler,  distinguished  for 
researches  on  the  Impregnation  of  Plants;  Dr.  Alacreiglit, 
now  resident  in  Jersey,  who  has  since  published  an  excellent 
“ Synopsis  of  British  Plants ;”  and  others,  whom  I have  not 
time  to  enumerate. 

His  influence  in  the  city  of  Geneva  was  proportionate  to 
the  zeal  he  displayed,  and  to  the  talents  he  put  forth,  in  the 
advancement  and  diffusion  of  botanical  science.  To  him  we 
owe  the  foundation  of  the  Botanical  Garden  at  Geneva,  as 
well  as  of  its  Museum  of  Natural  History,  two  institutions 
which  were  created,  mainly  at  least,  bj'  his  influence  and 
exertions  y;  and  in  Botany,  so  lively  and  so  universal  was 
the  interest  he  inspired,  that  when,  on  a certain  occasion, 
he  was  called  upon  unexpectedly  to  return  a collection  of 
designs  of  Mexican  plants,  of  which  he  had  obtained  the 
loan,  one  hundred  ladies  of  the  place  came  forward  of  their 
own  accord,  and  in  ten  days  completed  for  him  copies  of  no 
less  than  one  thousand  of  these  drawings,  to  take  the  place 
of  the  originals  which  he  was  about  to  surrender. 

It  was  in  the  autumn  of  the  year  1840  that  I saw,  for 

r He  shewed  much  address  in  extracting  subscriptions  from  his  fellow- 
citizens  for  the  furtherance  of  these  scientific  objects.  One  of  his  friends  he 
would  persuade  to  pay  for  the  wood-work  of  a cabinet,  another  for  the  glass, 
whilst  a third  would  be  prevailed  upon  to  stock  it  with  specimens. 
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the  last  time,  at  Geneva,  the  subject  of  this  memoir.  He 
was  then  just  returned  from  the  Scientific  Congress  at 
Turin,  where  he  had  been  received  with  all  the  honours 
clue  to  his  distinguished  talents,  and  to  his  long  services 
in  the  cause  of  Natural  History. 

He  appeared  to  me  much  broken  in  constitution,  but  with 
his  mental  faculties  unimpaired ; and  although  he  spoke,  as 
might  be  expected,  with  some  degree  of  despondency  as  to 
the  prospects  of  his  completing  the  Prodromus,  the  great 
object  of  his  ambition,  he  nevertheless  dwelt  with  satisfac- 
tion on  having  brought  to  a close  that  most  formidable  por- 
tion of  it  which  related  to  the  immense  family  of  the 
Compositee,  and  on  the  assistance  he  should  derive  in  the 
subsequent  parts  from  the  monographs  already  drawn  up 
of  several  of  the  more  important  natural  families  which 
would  come  before  him,  as  from  that  of  the  LabiatcB  by 
Mr.  Bentham. 

His  death,  which  took  place  in  September  of  the  following 
year,  has  indeed  frustrated  these  hopes  and  aspirations  j but 
the  public  may  doubtless  look  to  the  completion  of  this  most 
useful  undertaking  under  the  auspices  of  the  same  name 
which  figures  at  its  commencement  j as  his  son,  who  has 
succeeded  him  in  his  professorship  at  Geneva,  and  who  is 
already  distinguished  by  his  Memoir  on  the  CampanulacecB, 
and  by  other  writings,  will,  I trust,  bring  to  a successful 
termination  a work  in  which  the  reputation  of  his  illustrious 
parent  is  so  deeply  involved. 

This,  however,  is  a point  upon  which  it  does  not  become 
one  who,  like  myself,  has  since  the  year  1830  known  Mon- 
sieur Decandolle  only  through  his  writings,  to  affect  to  speak 
with  authority ; and  for  the  same  reason  I shall  forbear  to 
dwell  upon  his  private  worth,  or  on  his  public  services  as 
member  of  the  Legislative  Body,  and  as  Hector  of  the  Aca- 
demy of  Geneva,  confident  that  justice  will  be  hereafter  done 
to  these  his  deserts,  by  persons  who  had  more  opportunities 
fully  to  appreciate  such  points  in  his  character. 


On  tlie  Influence  of  the  Lower  Vegetable  Organisms  in 
the  production  of  Epidemic  Diseases. 

{From  the  Edinburgh  New  Philosophical  Journal,  Vol.  IT. 
New  Series.) 


The  recurrence  of  Asiatic  cholera  at  such  short  intervals 
apart,  in  countries  the  most  remote  from  that  to  which 
it  has  been  satisfactorily  traced  as  its  birthplace,  naturally 
invites  the  attention  of  speculators  to  an  inquiry  into  the 
hidden  cause  of  this  mysterious  malady,  and  that  of  epi- 
demics in  general.  Unlike  that  class  of  disorders,  which 
is  primarily  attributable  to  a decay  or  derangement  of 
some  one  of  the  organs  of  the  living  system,  or  to  malforma- 
tions consequent  upon  them,  epidemics  appear  to  spring 
from  the  introduction  of  an  extraneous  principle  into  con- 
stitutions Avhich  may  have  been  previously  exempt  from 
disease;  and  although,  to  enable  the  poison  to  take  effect, 
it  would  seem  requisite,  that  its  intensity  should  bear  some 
proportion  to  the  strength  or  vigour  of  the  recipient,  still  it 
is  probable  that  there  is  no  frame  so  robust,  no  organization 
so  nicely  adjusted,  as  to  be  proof  against  the  influence  of 
these  morbific  agents  in  their  highest  state  of  malignity. 

Whilst,  however,  we  are  compelled  to  admit,  in  the  case 
of  all  prevailing  epidemics,  the  existence  of  a specific  princi- 
ple capable  of  diffusion  through  various  channels,  either  by 
the  touch,  by  the  breath,  by  the  water  of  the  infected  locali- 
ties, or,  lastly,  by  the  atmosphere  itself,  we  must  also  as- 
sume that  every  living  being  exposed  to  its  influence  pos- 
sesses, inherent  in  itself,  a certain  power  of  resistance ; so 
that  it  is  quite  conceivable  that  a weaker  degree  of  the 
poison  may  circulate  innocuously  throughout  a whole  com- 
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miuiity,  and  tliat  even  one  of  somewhat  greater  intensity 
may  attack  only  those  whose  system  is  already  in  a state  of 
greater  or  less  disorder,  being  received  with  impunity  by 
persons  in  a perfectly  sound  condition  of  health. 

These  postulates  <are  requited  to  enable  us  to  explain  the 
fact,  that  scarlet  fever,  measles,  typhus,  and  other  epi- 
demics, seem  never  to  be  entirely  absent  from  any  large 
and  thickly-peopled  community,  although  their  ravages  are 
restricted  to  particular  seasons  and  place  s ; and  on  the  other 
hand,  that  a poison  as  malignant  as  that  of  the  plague, 
which,  on  its  first  invasion  scarcely  spares  any  that  it  at- 
tacks, fails,  nevertheless,  to  sweep  away  the  entire  popu- 
lation of  the  infected  district,  and  has  not,  indeed,  before 
the  present  time,  exterminated  the  whole  human  race. 

Simple  and  obvious  as  such  considerations  must  appear, 
they  are  nevertheless  often  overlooked  by  the  eager  parti- 
sans of  some  one  of  those  theories  of  cholera  which  divide 
the  public  mind  ; as  must  be  inferred  from  its  being  alleged, 
as  an  argument  against  the  notion  of  infection,  that  certain 
individuals  have  been  found  to  enjoy  an  exemption  from 
attacks  of  the  disease,  notwithstanding  their  apparent  ex- 
posure to  as  powerful  a dose  of  the  poison  as  that  by  which 
others  had  been  overpowered.  As  if  it  were  not  evident, 
that  Nature  must  have  made  some  provision  to  prevent  that 
highest  degree  of  malignity  from  being  commonly  attained 
bv  any  epidemic  disorder,  which  should  be  capable  of  over- 
powering the  resistance  of  the  most  healthy,  and  of  fasten- 
ing upon  ti  e least  susceptible  of  the  individuals  exposed 
to  it. 

It  is  this,  indeed,  which  constitutes  one  mark  of  distinc- 
tion between  endemic  and  epidemic  diseases  j between  mala- 
ria and  [)lague,  for  instance  ; or  between  the  yellow  fever  and 
the  cholera.  The  vv'us  of  the  former,  admitting  that  it  may 
be  always  present  in  certain  countries  and  climates,  as  cer- 
tain considerations  would  lead  us  to  infer,  varies  at  least  in 
intensity  in  every  conceivable  degree,  according  to  circum- 
stances, some  of  which  are  at  present  obscure,  althougli 
others,  as  we  shall  see,  are  suSiciently  obvious;  the  disease, 
therefore,  is  at  one  time  nearly  extinct,  at  others  generally 
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prevalent.  It  also  attacks  under  common  circumstances 
only  those  who  are  either  infected  by  previous  illness,  or 
predisposed  by  some  temporary  derangement  brought  about 
by  imprudence  ; nor  does  it  ever  prevail  throughout  a dis- 
trict in  so  concentrated  a form  as  to  indicate  its  presence, 
except  either  in  places  where  the  bodies  of  persons  already 
infected  by  the  disease,  their  excretions,  or  their  clothes, 
are  present  in  the  neighbourhood ; or  else  wdiere  animal 
and  vegetable  exuvim,  in  a suitable  state  of  decomposition, 
attract  to  themselves  a larger  amount  of  the  noxious  matter 
floating  about  in  the  atmospliere,  or  encourage  its  reproduc- 
tion by  affording  it  a suital)le  nidus. 

It  would  no  doubt  be  quite  possible,  at  a time  when 
cholera  was  raging  at  Worcester  or  at  Gloucester,  to  pro- 
pagate the  disease  at  IMalvern,  by  bringing  there  a sufficient 
number  of  patients  labouring  under  the  disease,  and  by 
crowding  them  together  in  ill-ventilated  apartments  ; ^or  it 
might  be  done,  even  through  the  creation  of  a hotbed  of 
infection  by  means  of  a due  accumulation  of  animal  and 
vegetable  filth. 

Without  these  or  other  like  adjuncts,  however,  it  Avould 
hardly  seem  within  the  range  of  probability,  that  the  mor- 
bific influence  developed  amongst  the  population  of  the  ad- 
jacent towns  would  ever  reach  such  a degree  of  intensity, 
as  to  impart  to  the  atmosphere,  up  to  such  an  elevation, 
and  to  such  a distance  from  the  foci  of  contagion,  any  very 
injurious  quality. 

Endemic  diseases,  on  the  contrary,  under  similar  circum- 
stances of  temperature  and  humidity,  not  only  exist  at  all 
times  in  particular  spots,  but  exert  their  influence  over 
every  constitution ; although,  of  course,  with  greater  de- 
grees of  rapidity  or  of  violence,  in  proportion  to  the  health 
and  vigour  of  the  recipient.  They  pervade  the  whole  dis- 
trict indiscriminately;  and  although  they  may  be  aggra- 
vated by  previous  want  of  attention  to  cleanliness  in  the 
individuals  exposed,  inasmuch  as  filth  acts  as  a predispo- 
sing cause  to  all  diseases  by  lowering  the  energies  of  the 
system,  they  are  themselves  entirely  independent  of  any 
such  cause;  and  even  seem  to  be  counteracted,  as  in  the 
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Jews’  quarter  at  Home,  by  the  concentration  of  animal 
effluvia. 

These  principles,  however,  even  if  admitted  as  just,  leave 
us  as  much  in  the  dark  as  ever  with  respect  to  the  true 
action  of  the  poison  itself. 

Does  it,  for  instance,  consist  in  a deterioration  of  the 
atmosphere  we  breathe,  or  in  the  addition  of  some  noxious 
principle  to  its  ordinary  constituents  ? 

Does  this  noxious  principle  partake  of  the  nature  of  a 
mineral  or  of  an  organic  poison  ? does  it,  like  arsenic,  like 
stiTchnine,  or  like  prussic  acid,  act  chemically  upon  the 
vital  organs,  and  thus  destroy  them,  or  render  them  unfit 
to  fulfil  their  functions?  does  it  operate  in  the  manner  of 
a ferment,  setting  up  changes  in  the  fluids  of  the  body 
which  are  incompatible  with  life  ? or  is  it  one,  which,  like 
certain  vegetables  or  animals,  contain  within  themselves 
a principle  of  so  noxious  a character  that  they  are  capable, 
when  introduced,  of  setting  up  a train  of  morbid  actions 
in  the  system  ? 

Some  of  these  conjectures,  although  gravely  entertained, 
may  be  rejected  without  examination.  No  change  in  the 
constitution  of  the  atmosphere  has  ever  been  detected  by 
the  minutest  examination  during  the  most  severe  epidemics ; 
nor  can  the  presence  in  it  at  these  times,  of  any  foreign  in- 
gredient, be  discovered. 

It  seems  plain,  therefore,  that  no  chemical  poison  can  be 
the  cause  of  the  noxious  influence ; for  such  a quantity,  at 
least,  as  could  materially  affect  the  constitution  ought  to  be 
appreciable  by  chemical  re-agents. 

It  may  also  be  remarked,  that  a poison  of  a chemical 
nature  could  hardly  affect  the  atmosphere  unless  it  pei’- 
vaded  it,  or  pervade  it  without  being  of  the  nature  of  a gas. 
If  so,  it  should  operate  simultaneously  and  equally  over 
all  parts  of  the  district  in  which  it  is  present,  instead  of 
being  confined,  as  it  is  found  to  be,  to  certain  spots. 

It  is  at  least  certain,  therefore,  that  the  poison  of  cholera 
must  be  in  a solid  condition,  and  not  in  that  of  a liquid  or 
of  a gas. 

As  for  the  theory  of  rerments,  which  Liebig  has  pro- 
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nounced  capable  of  accounting  for  the  spread  of  epidemics, 
it  must  strike  us  as  iugenious  and  beautiful  j but  even  if 
it  were  admitted  to  be  establislied  on  firm  principles,  we 
should  still  be  at  a loss  to  explain  the  fact  whicb  is  pleaded 
most  strongly  in  its  favour — uamely,  the  non-recurrence  of 
most  epidemics  in  the  same  individual,  Avithout  adopting 
tlie  violent  and  gratuitous  hypothesis,  that  there  is  a specific 
fermentable  substance  for  each  of  them  present  in  the  sys- 
tem, which  is  destroyed  or  eliminated  during  the  progress 
of  the  disease. 

Granting  even  that  the  epidemic  poison  acts  after  the 
manner  of  a ferment,  the  question  still  recurs,  what  is  the 
nature  of  the  ferment  itself?  and  thus  we  are  brought  back 
again  to  the  original  subject  of  inquiry. 

Let  us  then  consider,  whether  it  be  more  probable  that 
the  morbific  influence  be  of  an  inorganic  or  of  an  organic 
nature ; and  if  the  latter  hypothesis  deserve  the  preference, 
whether  it  be  of  an  animal  or  vegetable  origin. 

Now,  there  are  many  circumstances  in  the  progress  of  an 
epidemic  disease,  which  seem  inconsistent  with  the  action  of 
an  inorganic  poison. 

In  the  first  place,  its  operation  is  capricious  and  uncertain 
■ — lying  dormant  for  a considerable  period,  and  then  sud- 
denly starting  into  activity.  Secondly,  instead  of  being 
destroyed  in  the  process  of  development,  it  seems  to  have 
the  power  of  indefinite  reproduction,  or  multiplies  itself  in 
direct  proportion  to  its  previous  activity.  Lastly,  its  viru- 
lence is  dependent  upon  a number  of  extraneous  conditions, 
such  as  climate,  soil,  humidity,  by  which  no  inorganic  poison 
would  seem  to  be  in  the  slightest  degree  affected. 

We  are  driven,  then,  by  a process  of  logical  exhaustion, 
to  conclude,  that  the  poison  Avhich  gives  rise  to  these 
dreaded  consequences  is  of  an  organic  nature.  It  does 
not,  hoAvever,  directly  follow,  that  being  organized  these 
agents  should  be  living ; and  indeed  the  theory  of  their 
acting  as  ferments  is  quite  compatible  Avith  the  notion  of 
their  existing  in  that  intermediate  condition,  Avhen,  life 
being  removed,  the  constituents  that  had  been  held  toge- 
ther through  its  instrumentality  are  in  the  act  of  resolving 
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themselves  into  simpler  combinations,  and  passing  back  into 
the  state  of  brute  matter. 

But  altbongb  the  products  of  animal  and  vegetable  de- 
composition are  unwholesome,  and  in  certain  of  their  stages 
even  pernicious,  it  would  be  absurd  to  suppose  that  they 
could  in  themselves  engender  an  epidemic.  Putrid  matter, 
in  one  particular,  and  that  not  an  advanced  state  of  decom- 
position, or  I should  perhaps  rather  say,  morbific  matter 
generated  in  certain  parts  of  the  body,  as  in  the  perito- 
neum, during  the  course  of  disease,  if  absorbed  by  the 
system,  produces  the  greatest  derangement  of  the  func- 
tions, and  even  death,  but  it  does  not  engender  cholera 
or  typhus. 

"We  must  look  farther,  then,  for  the  real  cause  of  these 
diseases,  and  seem,  indeed,  scarcely  to  have  any  alternative 
remaining,  except  that  of  referring  them  to  the  deleterious 
influence  exerted  by  certain  tribes  either  of  animalcules  or 
of  vegetables.  Both  these  hypotheses  have  had  their  ad- 
vocates ; the  former  being  supported  by  Kircher,  Linnaeus, 
and  in  later  times  by  Sir  Henry  Holland,  in  a very  inge- 
nious and  elegant  essay;  the  latter,  amongst  the  rest  by 
Dr.  Mitchell  of  Philadelphia. 

Both  hypotheses  have  the  advantage  of  explaining  equally 
well  the  migratory  character  of  epidemic  diseases  — the 
period  of  incubation  which  belongs  to  them  all,  definite  in 
almost  every  case  of  the  same  disorder,  and  yet  varying  in 
length  according  to  the  nature  of  the  particular  malady, — 
the  power  of  indefinite  multiplication  which  they  all  pos- 
sess, by  which  they  are  transmitted  from  one  individual  to 
another,  with  such  rapidity, — tlieir  limitation  to  particular 
districts,  positions,  streets,  houses,  or  even  to  one  side  of 
the  same  apartment — their  rapid  invasion,  and  equally  sud- 
den disappearance. 

]lut  it  seems  contrary  to  all  analogy  to  imagine  any  tril)e 
of  animalcules  to  multiply  itself  with  almost  equal  facility  in 
such  opposite  climates,  as  those  in  which  many  epidemics, 
such,  for  instance,  as  cholera,  have  prevailed.  Most  of  these 
triljes  are  limited  by  certain  conditions  of  tempei’ature,  soil, 
and  humidity;  and  if  capable  of  being  transferred  from  one 
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continent  to  another,  thrive  at  least  only  in  proportion  as 
like  meteoric  conditions  prevail  in  both 

The  same  general  objections  apply,  for  the  most  part, 
equally  to  plants  as  to  animals.  All  the  higher,  tribes,  at 
least  of  the  latter,  have  a local  habitat,  and  can  only  be 
made  to  migrate  where  similar  conditions  of  climate  exist. 
Nor  do  they  for  the  most  part  fasten  themselves  upon  living 
animals,  or  by  their  presence  disorder  their  system. 

It  is  a mistake  indeed  to  suppose,  that  water,  because  it 
contains  animalcules,  or  confervse,  is  necessarily  unwhole- 
some. However  repugnant  to  our  feelings  it  may  be  to 
use  water  containing  these  foreign  bodies,  it  is  only  when 
they  are  dead  and  putrid  that  danger  arises  from  their 
presence. 

A recent  traveller  in  Ceylon,  Mr.  Sullivan,  relates,  that 
whilst  the  vicinity  of  the  rivers  is  dreaded  from  the  noxious 
exhalations  caused  by  their  overflowing,  and  their  water  is 
considered  unwholesome ; that  of  tanks,  in  which  confervaj 
grow,  and  animalcules  of  all  kinds  swarm,  is  regarded  as 
innocuous.  Now  the  only  tribe  of  plants,  the  members  of 
which  seem  capable  of  maintaining  themselves  independently 
of  those  obvious  dilFerences  in  temperature  and  humidity, 
which  so  remarkably  affect  the  development  of  plants  in 
general ; the  only  tribe,  moreover,  which  grows,  after  the 
manner  of  parasites,  upon  animals  whilst  alive,  is  that  of 
the  fungi and  to  these,  therefore,  our  attention  is  naturally 
directed,  as  promising  to  supply  us  w'ith  some  more  plausi- 
ble explanation  of  the  nature  of  these  morbific  influences, 
than  M'e  can  seek  elsewhere.  Let  us  cousidei’,  then,  how 
far  the  known  nature  of  fungi  corresponds  with  the  con- 
ditions of  our  theory. 

In  the  first  place,  then,  many  fungi,  especially  the  mi- 
nuter kinds,  and  those  of  the  simplest  organization,  are 


“ The  poisonous  influence  of  the  Tzetse  Fly,  described  by  Livingstone, 
is  perhaps  the  strongest  case  known  of  the  production  of  a malignant  and 
inveterate  disease  by  an  insect,  but  it  is  confined  to  a certain  range  of 
country. 

*’  This  is,  perhaps,  stated  too  absolutely,  as  it  is  now  doubted  wbetber  these 
parasites  may  not  be  Algaj. 
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believed  to  be  ubiquitous;  and,  like  man,  would  seem  to 
live  ill  every  climate,  from  Sierra  Leone  to  St.  Petei’sburg, 
from  Asia  to  America. 

Secondly,  not  only  are  the  poisonous  properties  of  very 
many  of  them  notorious,  but  like  certain  epidemic  disorders, 
are  in  some  cases  modified  by  climate,  so  tliat  a fungus 
which  is  only  narcotic  in  a cold  climate,  may  be  a deadly 
poison  in  a hot  one. 

Thirdly,  the  period  of  their  greatest  development  is  the 
autumn,  the  season  in  which  epidemic  diseases  more  gene- 
rally prevail;  although  the  decomposition  of  animal  and 
vegetable  matter  takes  place  with  greater  rapidity  during 
the  heats  of  summer. 

Yet  when,  as  in  Egypt,  the  period  of  vegetation  coincides 
with  the  winter  solstice,  these  epidemic  diseases  become 
most  frequent  in  the  spring. 

Fourthly,  the  invasion  of  epidemic  diseases  is  often  ushered 
in  by  an  extraordinary  prevalence  of  certain  moulds,  not 
only  of  the  common  kinds,  but  also  of  others  which  had 
not  been  previously  noticed. 

Thus,  during  the  first  great  plague  of  Rome,  in  the  reign 
of  Romulus,  we  read  in  Plutarch  that  it  seemed  to  rain 
blood,  a portent  which,  in  ages  of  barbarism,  has  been  not 
unfrequeutly  recorded.  Now  the  red  fungus  which  pre- 
sents this  appearance  has  been  found  to  be  the  concomi- 
tant of  epidemics  in  more  modern  times  also,  as  during  the 
continental  sweating  sickness  at  Cremona  in  1529.  Other 
kinds  of  mould  appeared  on  garments,  on  the  roofs  of 
houses,  on  wooden  furniture,  &c.,  during  the  plagues  at 
Naples,  Malta,  Brussels,  and  New  York. 

Meeker,  in  his  History  of  Epidemics,  (Sydenham  Society,) 
has  cited  various  other  instances  of  the  same  phenomenon 
co-existing  with  some  great  epidemic,  and  remarks  that 
blood-spots,  as  they  were  called,  went  for  that  reason  by 
the  name  of  signucula.  They  were  observed  in  the  plague 
of  the  sixth  century;  and  during  tliose  of  789  and  959, 
were  called  Lepra  vestivm.  In  that  of  1500  and  1503,  this 
phenomenon  caused  great  alarm,  more  especially  because 
it  was  found  that  the  sign  of  the  cross  could  be  recognised 
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in  these  blood-spots.  One  of  the  first  persons  who  con- 
sidered the  thing  at  all  scientifically  was  George  Agricola, 
and  he,  in  his  history  of  the  plague  that  occurred  in  his  day, 
viz.,  in  the  sixteenth  century,  pronounced  the  spots  to  be 
caused  by  a lichen.  With  its  occurrence  was  connected 
a great  failure  of  the  crops,  which  is  often  consequent  upon 
the  abundance  of  fungi. 

From  this  and  other  facts,  Idecker  draws  a conclusion, 
which,  though  cautious  in  its  expression,  corroborates,  so 
far  as  it  goes,  that  to  which  I have  arrived — namely,  in 
prononneing  it  a probable  conjecture,  that  “ the  sweating 
sickness  which  visited  England  in  1806  was  not  without 
connection  with  the  morbid  condition  of  human  and  animal 
life  in  the  south  and  middle  of  Europe,  and  may  be  perhaps 
regarded  as  having  been  the  last  manifestation  of  mysterious 
agencies  in  the  domain  of  organized  beings.” 

Now  fungi  of  that  description,  which,  in  general  charac- 
ters, at  least,  correspond  with  those  whieh  are  observed 
during  tbe  prevalence  of  epidemics,  are  not  unfrcquently 
invested  with  properties  of  a highly  noxious  character. 

Thus,  bread,  cheese,  and  meat,  when  affected  with  mouldi- 
ness, — potatoes,  diseased  through  the  same  eause,  — the 
ei’got  of  rye,  — and  other  pai’asitical  fungi  which  infest 
living  or  dead  plants  — are  known  to  produce  most  serious 
disorders. 

Perhaps,  however,  the  most  striking  confirmation  of  the 
fungous  origin  of  epidemics  is  afforded  by  diseases  directly 
traceable  to  the  growth  of  fungi  that  occur  in  the  lower 
tribes  of  animals,  as  well  as  in  plants. 

Of  this  kind  is  the  formidable  disease  called  the  muscar- 
dine,  which  attacks  the  silkworm.  Not  only  is  the  parti- 
cular fungus,  called  Botrytis  bassia?ia,  always  found  upon 
the  caterpillar  when  affected  with  the  above  malady  ; but 
if  the  same  minute  body,  generated  upon  decaying  moss, 
be  placed  near  a healthy  silkworm,  its  spores  are  seen  to 
attach  themselves  to  the  surface  of  the  insect,  and  gaining 
in  some  way  or  other  access  to  its  subcutaneous  adipose 
tissue,  convert  it  to  its  own  use,  so  that  the  fatty  tissue  of 
the  worm  becomes  metamorphosed^into  the  rootlets  of  the 
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cryptogamic  plant.  Ey  degrees  tlie  plants  penetrate  from 
within  to  the  surface,  where  they  fructify,  and  whiten  it 
over  with  their  sporules.  Thus  created,  the  germs  attach 
themselves  to  other  worms,  and  a contagious  disease  of 
a vegetable  origin  devastates  tlie  whole  establishment. 

The  malady  is  here  distinctly  traceable  to  the  introduction 
of  a fungus,  which  first  grew  upon  a moss,  and  was  thence 
transferred  to  an  animal ; whereas  in  the  potato  and  the 
grape  diseases,  which  might  be  cited  as  analogous  cases,  al- 
though the  morbid  cotidition  of  the  plant  is  constantly  asso- 
ciated with  the  presence  of  a particular  fungus,  it  is  per- 
haps more  a matter  of  dispute,  whether  the  latter  be  the 
cause  or  only  the  effect  of  its  invasion. 

I confess  myself  inclined,  from  analogy,  to  adopt  the  for- 
mer view,  as  the  more  probable;  although  quite  prepared 
to  admit,  that  different  plants  are  capable  of  offering  a de- 
gree of  resistance,  in  direct  proportion  to  their  respective 
hardihood  and  vigour. 

But  at  any  rate  the  argument  in  favour  of  the  fungous 
theory  of  epidemics  only  requires  us  to  shew,  that  these  dis- 
eases in  plants  start  up  suddenly  in  spots  where  they  do  not 
appear  to  have  been  known  before ; that  they  are  propagated 
from  place  to  place  without  much  reference  to  climate  or  to 
latitude ; and  that  they  then  disappear  as  suddenly  as  they 
first  manifested  themselves. 

Like  the  locusts  described  by  the  Prophet  Joel,  they  may 
be  called  the  large  army  which  God  has  sent  amongst  us, 
and  which,  when  it  has  effected  its  purpose,  He  as  rapidly 
removes. 

“We  see,”  says  Sir  Charles  Lyell,  “that  a scanty  num- 
ber of  minute  individuals,  only  to  be  detected  by  careful 
research,  and  often  not  detectable  at  all,  are  ready  in  a 
few  days  or  weeks  to  give  birth  to  myriads ; and  that 
when  the  function,  whether  it  be  that  of  removing  im- 
purities, or  of  executing  those  other  mysterious  pui poses 
for  which  they  were  designed,  is  completed,  they  sink  again 
into  nonentity.” 

In  almost  every  season,  especially  in  autumn,  there  are 
some  species  which  in  this  manner  put  forth  their  strength. 
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and  then/,  like  Milton’s  spirits,  which  thronged  before  the 
spacious  hall,  “reduce  to  smallest  forms  their  shapes  im- 
mense.” 


“ So  thick  the  aiiy  crowd 

Swarmed  and  were  straitened  ; till  the  signal  gave, 
Behold  a wonder ; they,  hut  now  who  seemed 
In  bigness  to  surpass  earth’s  giant  sons. 

Now  less  than  smallest  dwarfs,  in  narrow  room 
Throng  numberless.” — Paradise  Lost,  i.  775. 

It  is  obvious  that  these  remarks  apply  equally  to  the  rise 
and  decay  of  epidemics,  and  that  the  same  simile  would  be 
applicable  to  those,  as  well  as  to  the  appearance  and  dis- 
appearance of  fungi ; so  that  we  are  naturally  tempted  to 
inquire  whether  these  latter  may  not  also  originate  iu  the 
same  cause. 

Fungi  also  agree  with  epidemic  disorders,  in  the  length 
of  time  during  which  their  spores  would  seem  to  remain 
dormant,  without  losing  their  vitality.  This  is  evinced  in 
the  sudden  appearance  of  certain  fungi,  where  they  had 
not  been  observed  within  the  memory  of  man ; as  in  the 
case  of  the  red  monld  which  infected  the  food,  garments, 
and  houses  of  the  Venetians,  iu  the  early  part  of  the  pre- 
sent century  ®. 


Ill  the  year  1819  the  inhabitants  of  Laguaro,  a village  in  the  vicinity  of 
Padua,  were  alarmed  at  a very  ominous  appearance,  like  that  of  drops  of  blood, 
which  suddenly  manifested  itself  on  the  surface  of  various  articles  of  food.  The 
first  feeling  of  the  people  was  to  attribute  it  to  magic,  and  the  priest  was  ac- 
cordingly sent  for  to  exorcise  the  evil  spirit,  supposed  to  be  the  author  of  so 
peculiar  a phenomenon. 

On  examination,  however,  the  spots  were  found  to  arise  from  a species  of 
byssus,  which  attached  itself  here  and  there  to  tliese  substances.  It  spread 
like  a leprosy  over  the  provisions  iu  the  houses  adjoining,  and  even  extended 
to  the  neighbouring  villages.  It  came  on  only  iu  particular  states  of  the  at- 
mosphere, and  vanished  when  these  conditions  changed.  Warmth  and  damp- 
ness favoured  itj  and  a tendency  to  putridity,  without  actual  putrescence,  in 
the  substances  in  which  it  appeared,  seemed  necessary  for  its  production. 

It  occurred  more  or  less  for  several  successive  years,  between  1819  and  1821, 
when  the  account  was  published  from  which  the  preceding  particulars  have 
been  extracted.  The  substances  upon  which  the  red  spots  appeared  were  the 
flesh  of  warm  as  well  as  cold-blooded  animals,  flour,  bread,  biscuit,  slices  of 
FT.  HI.  • 
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They  five  also  distinguished  for  the  high  temperature,  as 
■well  as  severe  cold,  they  can  support.  Indeed  it  would  ap- 
pear, that  little  short  of  a heat  capable  of  destroying  their 
organic  structure  can  be  relied  on  for  extinguishing  their 
vitality. 

The  same  tenacity  or  power  of  resisting  decomposition  is 
also  manifested  by  the  matter,  whatever  it  may  be,  which 
imparts  to  certain  fungi  the  power  of  affecting  the  func- 
tions of  life.  The  filthy  custom  reported  by  Langsdorff^ 
as  existing  amongst  the  Kamtschatkans,  is  founded  upon 
the  power  which  the  intoxicating  fungus  Amanita  muscaria, 
of  which  they  partake,  possesses,  of  passing  through  the 
system,  and  being  eliminated  by  the  kidneys  unimpaired. 

Had  it  been  an  inorganic  principle,  we  should  be  less 
inclined  to  wonder  at  its  thus  escaping  decomposition; 
but  for  an  organic  product  to  pass  through  the  organism 
of  four  or  five  individuals,  and  to  appear  unchanged  in 
the  urine  of  each,  could  hardly  have  been  anticipated, 
from  the  comparatively  feeble  affinities  by  which  organic 
products  are  in  general  held  together.  Perhaps,  however, 
the  fact  of  the  excretions  of  insects  containing  the  virtues 
of  the  plants  on  which  they  feed,  as  is  the  case  with  the 
honev  of  bees,  presents  a certain  analogy. 

There  is  also  such  a difference  in  the  habitudes,  localities, 
and  properties  of  fungi,  that  we  might  the  more  readily 
conceive  epidemics,  as  distinct  from  each  other  in  character 

ripe  pears,  rice,  &c.  This  parnsiticiil  substance  seemed,  from  its  effects  on  ani- 
mals, to  be  poisonous.  Selie,  Mem.  Slor.  Nat.  Venezia,  1824. 

Dr.  Fresenius,  in  his  Beitrage  zur  Mycologie,  Frankfort,  18o2,  alludes  to 
these  red  spots,  which  Ehrenherg  attributes  to  an  animalcule,  {Monas  prodt- 
giosa)  ; Montague  to  algai  of  the  genus  Palmella,  and  a late  writer  in  the 
“Gardeners’  Chronicle,”  to  a fungus  allied  to  that  found  in  yeast,  {Torula 
cerevisiit). 

-i  See  Greville,  in  vol.  iv.  of  Worn.  Soc.  Trans.  “ It  is  not  uncommon  for 
confirmed  drunkards  to  preserve  their  urine,  as  a precious  liquor,  against  a 
scarcity  of  the  fungus.  This  intoxicating  property  of  the  urine  is  capable  of 
being  propagated;  for  every  one  who  partakes  of  it  has  his  urine  similarly 
aficcted.  Thus  with  a very  few  Amaiiitie  a party  of  drunkards  may  keep  up 
their  debauch  for  a week.  Dr.  Langsdorlf  mentions,  that  by  means  of  the 
second  person  taking  the  urine  of  the  first,  the  third  that  of  the  second,  and  so 
on,  the  intoxication  may  he  propagated  through  live  individuals.” 
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as  cholera,  typhus,  scarlatina,  hooping-cough,  and  plague, 
all  to  spring  from  one  or  other  of  their  various  tribes. 

Every  kind  of  vegetable,  indeed,  has  its  distinct  fungus, 
some,  as  the  ergot  of  rye,  possessed  of  properties  which  ren- 
der them  noxious  to  the  animals  that  feed  upon  them.  Thus 
the  mould  which  fastens  upon  flour,  and  infects  our  bread, 
is  different  from  that  which  forms  upon  our  dried  conserves, 
or  which  communicates  a peculiar  colour  aud  flavour  to  our 
cheese. 

Hence,  if  fungi  be  the  cause  of  epidemics,  we  may  readily 
understand  why,  for  the  most  part,  an  infectious  disease  is 
confined  to  one  species  of  animal ; why,  for  instance,  the 
murrain  of  cattle  does  not  attack  the  human  race,  or  the 
cliolera  spread  to  inferior  animals,  although,  as  the  same 
constitution  of  the  atmosphere  may  be  supposed  to  favour 
the  propagation  of  one  species  of  fungus  as  well  as  of  an- 
other, it  happens,  that  epizootics  often  precede  the  breaking 
out  of  epidemics  in  man  ; as,  indeed,  old  Homer  himself 
has  recorded — 

oi/prjas  piv  TTpSiTov  CTra^tTo,  Ka't  Kvvas  dpyovi.” 

Even  in  the  diseased  parts  of  animals,  peculiar  fungi  are  apt 
to  spring  up  ; and  one  species,  if  not  the  cause,  is  at  least 
the  constant  accompaniment  of  scald-head,  Porrigo  capitis. 

It  is  cnrious,  too,  that  the  fungus  belonging  to  one  dis- 
ease is  not  the  same  as  that  which  characterizes  another. 
Tlie  fungus  of  Porrigo  (scald-head)  is  stated  to  be  distinct 
from  that  of  Pityriasis,  or  Dandrift'j  and  Sarcina®,  which 
is  now  so  commonly  found  ejected  from  the  stomach  in 
water-brash,  and  existing  in  the  lungs  during  a state  of 
disease,  is  likewise  a fungus  of  a peculiar  kind. 

Even  in  the  intestines  and  stomachs  of  certain  insects, 
the  microscope  has  lately  detected  certain  peculiar  fungi*'. 

The  diseases  engendered  by  this  class  of  plants  are  very 

See  Dr.  Bence  Jones,  “Transactions  of  the  Pathological  Societj'j”  Dr. 
Bennett,  “ Lectures  on  Clinical  Medicine  j”  and  Queckett’s  “ Lectures  on  His- 
tology,” &c.,  p.  21. 

See  Microscopic  Society’s  .Toimial,  “On  a Flora  and  Fauna  within  Living 
Animals  j ’ e.xtracted  from  Smithsonian  Contributions  to  Knowledge. 
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various^  sometimes  acting  upon  the  stomach  and  intestines, 
and  producing  symptoms  analogous  to  cholera  *>' ; sometimes 
upon  the  cerebral  organs,  causing  mania,  narcotism,  or  de- 
lirium sometimes  on  the  extremities,  giving  rise  to  mor- 
tification and  gangrene’. 

In  short,  the  effects  produced  by  those  fungi  which  are 
known  to  us  vary  in  such  a degree,  that  we  might  be  pre- 
pared from  analogy  to  expect  corresponding  differences  in 
those  resulting  from  the  minuter  ones  to  which  we  ascribe 
epidernics. 

There  seems  also  to  be  a remarkable  difference  between 
the  poison  of  fungi  aud  that  of  other  noxious  vegetables, 
which,  if  it  should  be  substantiated  by  further  investiga- 
tions, might  serve  to  reconcile  the  fungus  theory  of  epi- 
demics here  pi’oposed,  with  that  of  ferments,  which  Liebig 
has  advocated. 

In  almost  every  other  case,  it  may  be  observed,  the 
poisonous  properties  of  plants  are  traceable  to  some  pecu- 
liar principle,  generally  speaking  of  an  alkaline  nature. 
Morphine,  strychnine,  narcotine,  and  brucine,  present  us 

vpith  familiar  examples  of  this  fact. 

But  none  such  are  recognised  in  fungi;  for  although 
a Frenchman,  M.  Letellier,  some  years  ago  announced, 
that  there  is  a volatile  acrid  principle  in  certain  poisonous 
fungi,  and  likewise  a brown  crystallizable  solid,  called  ama- 
nitine,  to  which  he  also  ascribed  noxious  qualities,  no  chemist 
of  authority  appears  to  have  isolated  those  products,  or  to 
have  verified  the  experiments  from  winch  his  conclusions 


were  deduced’’. 

Judging,  therefore,  from  the  present  state  of  our  know- 
ledge, it  would  rather  seem,  as  if  poisonous  fungi  may  act 
as  ferments  when  introduced  into  the  system,  and  thus  set 
up  a series  of  changes  in  the  vital  fluids  which  are  incom- 
patible with  life. 

This  will  explain  the  circumstance,  otherwise  incompre- 
hensible, why  the  same  fungus  which  operates  as  a poison 


s See  Christison  on  Poisons. 

' Namely,  the  ergot  of  rye. 
poisonous  properties  of  the  fly  agarie 


Namely,  Amanita  muscaria. 

I*  Apaiger  and  Wiegci-s  ascribe  the 
to  an  acid  principle. 
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upon  ouG  person  docs  not  affect  anothei  j and  wliy  certain 
nations,  as  tlie  Russians,  either  from  national  want  of  suscep- 
tibility or  from  liabit,  use  as  articles  of  food  several  kinds 
of  mushrooms  which  are  rejected  bj'  us  as  poisonous.  Ilie 
analojjy  of  this  to  the  case  of  epidemics  is  obvious  enough. 

They  also  are  equally  capricious  iu  their  operation,  and 
produce  effects  entirely  incommensurate  to  the  minuteness 
of  the  quantity  of  them  imbibed.  It  is  not,  indeed,  neces- 
sary to  account  for  this  by  supposing  them  to  act  as  fer- 
ments, for  the  property  of  reproduction,  which  we  must  in 
any  case  ascribe  to  the  poisonous  principles  which  give  rise 
to  these  effects,  might  account  for  the  malignity  of  the  re- 
sult proceeding  from  a cause  originally  so  insignificant ; 
but  at  any  rate,  the  fact  is  quite  in  harmony  with  the  pro- 
cess which  fakes  place  during  fermentation,  where  the 
minutest  quantity  introduced  into  a fluid  susceptible  of 
change  is  sufficient  to  operate  upon  the  entire  mass. 

Dr.  Prout,  at  the  time  of  the  first  visitation  of  cholera, 
had  made  au  observation,  which,  although  not  yet  con- 
firmed by  other  independent  authority,  deserves  some  at- 
tention, from  the  known  caution  and  accuracy  which  dis- 
tinguished the  investigations  of  that  eminent  philosopher, 
lie  found,  it  appears,  the  lower  strata  of  the  atmosphere  of 
greater  specific  gravity  than  usual,  over  the  spots  where 
cholera  prevailed. 

The  fact  is  not  easily  reconciled  with  any  hypothesis,  but 
it  agrees  at  least  as  well  with  the  fungus  theory  as  with  the 
rest,  since  the  extraneous  principle,  which  must  be  sup- 
posed to  have  thus  added  to  the  weight  of  the  air,  may 
just  as  probably  be  supposed  to  consist  of  the  spores  of  in- 
numerable fungi,  as  of  any  other  subtle  matter  which  might 
have  produced  the  disease. 

The  peculiar  odour,  also,  which  some  persons  are  sensible 
of  on  entering  a locality  infected  with  cholera,  may  pos- 
sibly be  connected  with  the  presence  of  some  principle 
ill  the  atmosphere  by  which  its  specific  gravity  becomes 
augmented. 

Such,  then,  are  some  of  the  circumstances  which  seem 
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to  lend  probability  to  the  fungus  theory  of  epidemics.  In 
adopting  it,  we  are  not  obliged  to  suppose  the  fungi  in  ques- 
tion to  be  such  as  could  be  detected  by  actual  observation. 
From  their  introducing  themselves  into  the  most  subtle  tex- 
tures of  the  body,  incorporating  themselves  in  the  blood, 
and  being  taken  up  by  the  capillaries,  it  is  probable  that 
their  minuteness  transcends  the  utmost  power  of  our  in- 
struments, and  it  is  not  impossible  that  they  may,  on  this 
account,  ever  escape  detection. 

The  spores,  indeed,  of  a Lycoperdon  of  large  size,  the 
Beticutaria  maxima,  are  so  numerous,  that  Fries  calcu- 
lated more  than  10,000,000  to  be  present  in  a single  in- 
dividual, so  that  their  minuteness  and  levity  may  be  readily 
imagined. 

Bauer,  indeed,  estimated  that  7,840,000,  not  of  the  spo- 
rules,  but  of  the  individual  plants  themselves,  belonging  to 
the  common  smut,  the  Uredo  segetum,  would  be  required  to 
cover  a square  inch,  so  that  no  difficulty  need  be  enter- 
tained in  imagining  their  ready  introduction  into  the  ves- 
sels of  animals.  Fries  has  even  compared  their  relative 
magnitude  to  that  of  the  globules  of  chyle  and  of  the 
blood  in  the  human  subject,  and  declares  that  he  has  seen 
sporules,  which  were  two-thirds  of  the  size  of  the  former, 
and  one-third  that  of  the  latter.  But  Dr.  Mitchell  contends 
that  they  are  still  smaller  than  this ; for  he  remarks,  that 
when  blood  globules,  and  the  spores  of  various  minute 
fungi,  mixed  together,  were  placed  under  the  field  of  the 
microscope,  the  latter  appeared  at  least  ten  times  smaller. 

Thus,  from  their  extreme  lightness,  they  may  be  wafted 
by  atmospheric  currents  in  every  conceivable  direction,  and 
evaporation,  electricity,  and  other  meteorological  changes 
may  be  concerned  in  their  distribution.  If,  therefore,  any 
of  these  spores,  or  of  the  fungi  themselves,  possessing  such 
extreme  minuteness,  were  gifted  with  poisonous  properties, 
or  were  capable,  in  the  manner  of  a ferment,  of  ejeiting 
morbid  actions  in  the  system,  their  circulation,  through  the 
atmosphere  of  infected  places,  or  their  transmission  unper- 
ceived from  individual  to  individual,  might  account  for  the 
prevalence  of  an  epidemic  at  a.  particular  time  and  place. 
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Hence  the  discredit  wliich  has  been  thrown  upon  the  ob- 
servations of  Messrs.  Swayne  and  Britton  of  Bristol,  who, 
during  the  former  visitation  of  cholera  in  1849,  believed 
that  they  had  discovered  certain  specific  kinds  of  fungi  in 
the  excretions  of  cholera  patients,  and  in  infected  places, 
no  wise  affects  the  conclusions,  to  which  we  may  on  theo- 
retical grounds  be  led,  with  regard  to  the  fact  of  fungi  of 
such  minuteness  as  to  find  admittance  into  the  blood  and 
the  capillaries,  giving  rise  to  the  symptoms  of  cholera. 

The  question  as  regards  the  latter  still  remains  as  before  ; 
for  it  is  evident,  that  the  bodies  ol)served  by  the  Bristol  sur- 
geons, had  thev  really  been  peculiar  to  choleroid  patients, 
could  not  have  been  the  same  with  those  which  our  theory 
suggests. 

These  researches,  as  well  as  the  corresponding  ones  of 
Dr.  Budd  at  Bristol,  tend,  at  least,  to  point  out  the  abund- 
ance of  the  lower  tribes  of  organisms  in  infected  localities; 
nor  ought  I to  pass  over  the  ingenious  method  they  adopted 
of  arresting  these  minute  bodies,  when  present  in  the  at- 
mosphere, by  means  of  a funnel  closed  at  bottom,  and  filled 
with  a freezing  mixture — a much  better  contrivance  than 
that  more  recently  put  in  practice  by  an  anonymous  cor- 
respondent of  the  “ Times,”  who,  under  the  name  of  Inves- 
tigator, professes  to  have  done  the  same  thing  during  the 
late  visitation  of  cholera. 

With  respect  to  endemic  diseases,  to  which  Dr.  Mitchell, 
the  most  able  supporter  of  the  above  hypothesis  would  ex- 
tend the  same  explanation,  the  difficulties  in  the  way  of  its 
application  are  rather  greater,  since  it  is  evident,  that  the 
germs  of  disease  in  this  case  do  not  possess  the  same  power 
of  reproduction  and  of  transference  from  place  to  place, 
which  must  be  predicated  of  those  belonging  to  the  class 
of  epidemics. 

"Whether  this  difficulty  might  be  got  over,  by  supposing 
that  some  fungi  are  confined  to  particular  localities,  and 
others  capable  of  almost  universal  distribution,  it  might 
oecupy  too  mueh  time  at  present  to  discuss.  I will  only 
just  allude  to  one  circumstance  in  favour  of  the  application 
of  the  fungus  theory  to  the  case  of  endemic  diseases,  namely, 
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that  tlie  apparently  capricious  manner  in  which  fungi  are 
distributed,  or  rather,  T should  say,  the  apparent  preference 
of  certain  species  for  particular  places,  and  their  absence 
from  others,  may  explain  the  healthiness  of  countries,  where 
the  same  conditions  of  heat,  humidity,  and  decomposing 
organic  matter  exist,  which  are  supposed  to  engender  in- 
termittent and  remittent  fevers  in  otlier  localities. 

Singapore,  for  instance,  is  healthy,  in  spite  of  the  marshes 
and  jungles  which  surround  it. 

In  the  Brazils,  where  a humid  climate  co-exists  with  a tro- 
pical heat,  where  the  vegetation  is  most  luxuriant,  the  peo- 
ple uncleanly,  and  the  drainage  neglected,  endemic  diseases 
ai’e  rare,  and  the  principal  ravages  of  this  kind  experienced 
are  due  to  fevers  lately  imported  from  abroad. 

The  Cape  of  Good  Hope  may  owe  its  exemption  to  its  dry 
atmosphere,  yet  the  driest  parts  of  Spain  during  the  Penin- 
sular war  affected  our  soldiers  with  intermittent  fever. 

Australia  is  in  general  noted  for  its  salubrity,  and  yet  it 
is  by  no  means  free  from  swamps  or  other  supposed  charac- 
teristics of  a malarious  climate. 

The  fungus  theory  may  relieve  us  in  some  measure  from 
the  difficulty  of  explaining  these  cases  of  anomaly ; but  it 
must  be  confessed,  that  it  would  be  established  on  a firmer 
foundation,  if  it  could  be  shewn,  that  the  more  salubiious 
countries  alluded  to  were  actually  less  propitious  to  the 
growth  of  fungi,  than  the  unhealthy  ones. 

Dismissing,  therefore,  the  question  concerning  endemic 
diseases,  let  us  confine  ourselves  to  the  particular  case  of 
the  cholera,  and  see  how  far  its  more  remarkable  pheno- 
mena are  referable  to  the  development  of  a particular  tiibe 
of  minute  but  noxious  fungi. 

That  cholera  is  a disease  of  Asiatic  origin  ; that  it  was 
unknown  in  Europe  till  about  the  year  1830';  that  its 

‘ The  (listiiiet  mainicr  in  which  the  cliolern  has  been  traced  from  the  Ea.st, 
is  a signifleaut  fact  in  the  history  of  ei>idemics.  It  removes  cverj'  doulit  whicli 
might  liave  been  previously  entertained  as  to  these  diseases  having  a local 
origin,  or  being  proi>agated  in  some  way  or  other  from  the  source  which  first 
gave  birtli  tx>  them. 

Tliere  can  be  no  question,  that  the  same  is  ibe  case  with  other  epuleimcs, 
although  they  have  existed  amongst  us  so  long  that  their  origin  is  veiled  in 
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progress  thither  might  be  traced  from  step  to  step  along 
the  great  lines  of  traffic,  and  nowhere  else;  that  so  far 
from  being  wafted  by  the  atmosphere,  it  often  travelled 
exactly  in  the  teeth  of  the  prevailing  winds;  that  when  it 
passed  from  a continent  to  an  island,  it  always  first  alighted 
upon  the  coasts,  and  appeared  at  sea-ports  which  were  in 
communication  "with  infected  localities  abroad,  are  truths 
which,  I believe,  cannot  well  be  disputed. 

On  the  other  hand,  it  seems  equally  well  ascertained, 
firstly,  that  whatever  may  be  the  amount  of  danger  in- 
curred by  the  attendants  on  those  smitten  with  cholera, 
that  danger  is  not  sensibly  increased  bj'  contact  Avith  the 
sick ; secondly,  that  provided  the  apartment  be  Avell  venti- 
lated, and  scrupulous  care  employed  in  removing  all  the 
excretions  of  the  patient,  and  every  other  kind  of  impurity, 
the  atmosphere  in  that  locality  Avill  not  be  more  highly 
charged  with  the  noxious  principle  than  the  rest  of  the 
adjoining  neighbourhood ; and,  thirdly,  as  might  be  in- 
ferred from  the  previous  facts,  tliat  oue  or  more  cholera 
patients  removed  to  a pure  and  previously  uninfected  lo- 
cality, if  due  provision  be  made,  by  ventilation  and  cleanli- 
ness, against  any  accumulation  of  noxious  emanations  taking 
place  from  their  bodies,  need  not  infect  the  atmosphere 
around  them  in  a degree  Avhich  can  be  dangerous  to  the 
attendants,  or  to  the  neighbourhood  iu  general. 

Amongst  the  modes  by  which  the  cholera  poison  is  dis- 
seminated, one  of  the  most  frequent,  perhaps,  is  the  water 
used  for  drinking.  Pure  water,  so  far  as  Ave  knoAv,  is  not 
capable  of  receiving  or  generating  the  infectious  principle 
of  cholera,  but  impure  Avater  seems  to  be  one  of  the  readiest 
means  of  conveying  it  into  the  system.  There  is  a curious 
illustration  of  this  fact  in  the  comparative  exemption  from 
cholera  Avhich  Avas  enjoyed  by  the  parts  of  London  supplied 

obscurity  j and  hence  the  notion  of  these  diseases  starting  up  spontaneously 
iu  consequence  of  a peculiar  state,  electrical  or  otherwise,  of  the  atmosphere, 
must  be  abandoned.  The  latter,  no  doubt,  in  common  with  other  circum- 
stances peculiar  to  the  infected  locality,  supply  the  conditions  which  are  neces- 
sary for  the  development  of  the  malady,  but  we  must  in  every  case  suppose  the 
poison  itself  to  be  something  distinct  and  independent  of  them. 
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witli  pure  Avater,  during  tlie  epidemic  of  1849.  It  appeared, 
that  wliilst  ill  tlie  district  supplied  with  water  by  the  Lam- 
beth, Chelsea,  and  Southwark  Companies,  the  mortality  was 
123  in  10,000,  tliat  in  the  districts  supplied  by  the  New 
Eiver,  East  London,  and  Kent  Companies,  was  48;  and  in 
those  supplied  by  the  Grand  Junction  and  Middlesex,  only  15. 
Now  the  Lambeth,  Chelsea,  and  Southwark  Companies  ob- 
tained their  water  from  the  Thames,  between  Battersea  and 
Waterloo  Bridge ; the  New  River,  East  London,  and  Kent 
Companies  from  the  Lea  and  the  Ravensbourne ; the  Grand 
Junction  and  the  West  Middlesex  both  from  the  Thames,  but 
the  former  as  high  up  as  Kew,  the  latter  at  Barnes. 

Now  mark  the  proportion  of  deaths  during  the  late  epi- 
demic, in  the  six  weeks  prior  to  October  7th  of  the  present 
year.  It  is  stated  from  official  returns  in  the  ‘‘  Medical 
Times™,”  that  in  the  population  supplied  by  the  Southwark 
Company,  the  mortality  was  85  to  10,000  inhabitants;  in 
those  which  obtained  their  water  from  the  Kent  Company, 
only  19 ; whilst  in  the  case  of  those  furnished  by  the  Lam- 
beth Company,  where  the  mortality  in  1819  was  no  less 
than  123,  it  now  was  onR  17.  But  this  comparative  ex- 
emption is  accounted  for  by  the  circumstance,  that,  whereas 
in  1849  this  company  was  supplied  from  the  river  at  Lam- 
beth itself,  it  now  draws  its  consumption  from  the  Thames 
at  Thames  Ditton.  No  facts  would  seem  more  conclusive 
than  these  with  respect  to  the  unwholesomeness  of  water 
obtained  from  a river  polluted  with  animal  impurities. 

It  is  true  that  Mr.  Hassell,  in  his  microscopic  examination 
of  the  water  supplied  to  Londou,  condemns  all  the  water- 
companies  alike,  exhibiting  in  his  plates  a formidable  dis- 
play of  animalcules,  derived  from  every  one  of  them. 

But  I have  already  remarked,  that  the  presence  of  animal- 
cules does  not  necessarily  render  water  unwholesome;  and 
with  respect  to  the  amount  of  sewage,  or  of  dead  animal 
matter,  there  can  be  no  doubt  that  there  must  be  a great 
difl’erence  between  water  brought  from  the  Thames  near 
London  itself,  and  from  spots  several  miles  higher  up. 

It  mav  be  remarked  as  a curious  fact,  that  in  one  of  the 

■”  October  21. 
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infected  parts  of  France,  Avhicli  I visited  in  Autumn,  1854, 
the  peasants  had  taken  up  the  idea  that  the  disease  was 
caused  by  poison  introduced  into  the  wells  of  the  country, 
just  as  was  supposed,  during  the  great  plague  of  the  fif- 
teenth centur}^,  described  by  Ilecker,  under  the  name  of 
the  Black  Deatli,  when  so  many  Jews,  and  even  Christians, 
were  put  to  cruel  deaths,  on  suspicion  of  having  been  guilty 
of  this  crime. 

On  one  occasion,  I even  found  that  suspieion  had  fallen 
upon  myself,  as  having  come  into  the  country  with  this 
diabolical  intention,  though,  as  I was  not  personally  mo- 
lested, it  may  be  supposed  to  have  been  confined  to  a few 
only  of  the  most  ignorant  of  the  peasants. 

Every  popular  delusion,  however,  has  some  basis  of  truth  ; 
and  it  is  quite  possible,  that  persons  flying  from  the  infected 
districts  of  the  south  may  have  bi’ought  the  seeds  of  cholera 
into  the  mountains  in  which  they  took  refuge,  and  that  the 
infecting  principle  may  have  thus  found  its  way  into  the 
wells  of  the  country,  and  through  their  medium  have  dis- 
seminated the  poison. 

It  was  probably  owing  to  the  little  watering-place  of  Vais 
in  the  Vivarais  having  been  the  resort  of  families  from 
Nisnies  and  Avignon,  where  cholera  was  raging,  that  tlic 
same  disease  broke  out  in  August,  1854,  in  that  remote  vil- 
lage ; where  it  raged  with  sucli  fury,  that  in  a few  days  it  car- 
ried off  more  than  forty  persons  out  of  that  small  population, 
including  the  Cure  and  one  of  the  medical  attendants. 

These  facts,  if  they  militate  against  the  doctrine  of  con- 
tagion in  the  strict  and  technical  sense  of  the  term,  indicate 
at  least,  that  the  disease  is  propagated  through  the  medium 
of  individuals,  and  not  in  some  mysterious  manner,  through 
the  atmosphere,  irrespective  of  human  interference. 

Those,  however,  who,  in  their  zeal  to  dispel  the  exag- 
gerated fears  often  entertained  of  contracting  the  malady, 
maintain  the  non-contagious  nature  of  cholera,  have  often 
jumped  to  the  conclusion,  that  the  disease,  because,  as  they 
think,  it  cannot  be  called  strictly  contagious,  is  therefore  not 
transmissible,  except  through  the  atmosphere. 

A dictum  like  this,  which  is  sure  to  be  conti’adicted  by 
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experience,  can  onlj^  cLamage  the  authority  on  Avhich  it 
rests  ; and  it  is  far  better,  not  only  for  the  interests  of 
truth,  but  also  for  the  purpose  of  moderating  the  excessive 
fears  which  an  epidemic  is  liable  to  occasion,  that  the  real 
amount  of  risk  arising  from  the  presence  of  the  sick  should 
be  fairly  defined.  Equally  illogical  is  the  reasoning  often 
employed,  that  because  the  propagation  of  cholera  does  not 
follow  the  same  laws  as  those  which  the  phenomena  of  some 
long-known  epidemic,  such  as  small-pox  or  plague,  have  ren- 
dered us  familiar  with,  and  taught  us  to  regard  as  the  type 
of  epidemics  in  general,  therefore  the  disease  itself  is  to  be 
placed  under  a totally  distinct  category,  and  not  to  be  re- 
garded as  being,  like  these,  transmissible  by  the  siek. 

It  is  quite  conceivable,  that  fungi  of  one  kind  may  be 
less  diflFusible,  and  tberefore  ehiefly  transmitted  by  eontact  j 
those  of  another  most  dangerous  or  most  abundant  when 
derived  from  animal  filth,  or  from  an  infected  atmospheie; 
but  no  one  ought  on  that  account  to  doubt  that  the  piimary 
source  of  the  poison  is  to  be  traced  to  the  human  frame, 
from  whence  it  may  be  transmitted  to  the  atmosphere,  and 
being  absorbed  by  fomites,  may  thus  undergo  a rapid  mul- 
tiplication. Now,  if  this  be  the  case,  although  it  is  reason- 
able to  expect  that  the  most  frequent  causes  of  infection 
should  be  traceable  to  the  two  latter  causes ; there  can  be 
no  ground  for  disputing  the  possibility  of  its  being  occa- 
sionally transmitted  by  human  contact,  or  for  refusing  cre- 
dence to  the  positive  testimony  that  may  be  offered  that 
such  has  been  the  case. 

In  enabling  us,  then,  to  estimate,  with  somewhat  greater 
precision,  the  degree  of  danger  which  the  prevalence  of  cho- 
lera entails  upon  the  neighbourhood,  and  the  real  sources  from 
whence  the  danger  proceeds,  our  fungous  theory  may,  I con- 
ceive, be  regarded,  even  by  those  who  refuse  to  adopt  it  as  a 
guide,  useful,  in  affording  a ready  illustration,  at  least,  of  the 
mode  in  which  the  disease  is  liable  to  become  formidable. 

I have  already  called  attention  to  the  fact  of  the  extra- 
ordinary rapidity  with  which  certain  fungi,  when  they  find 
the  conditions  favourable  to  their  development,  go  on  mul- 
tiplying their  cells. 
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The  Bovista  giganteum  in  a single  night  has  been  known 
to  spring  up  from  a few  scarcely  perceptible  cells  to  the  size 
of  a large  gourd,  estimated  to  contain  4,700,000,000  cells. 
The  spores  from  a few  such  plants  would  overspread  the 
globe,  were  they  not  limited  by  the  want  of  those  condi- 
tions which  are  necessary  for  their  growth. 

That  the  pabulum  which  fungi  require  is  soon  exhausted, 
and  cannot  be  quickly  renewed,  is  evidenced  by  the  pheno- 
mena of  fairy  rings,  caused  by  fungi,  which,  like  the  infec- 
tious principle  in  cholera,  exhaust  the  ground  where  they 
had  grown,  and  consequently  only  extend  outwards  from 
the  point  where  they  had  first  established  themselves. 

As  all  fungi  contain  azote,  their  proper  pabulum  is  animal 
matter  in  a decomposing  condition  : hence,  although  the 
spores  of  indigenous  fungi  must  be  floating  about  perpe- 
tually in  the  atmosphere  of  the  places  wdiere  they  abound, 
they  only  fasten  themselves  upon  spots  where  azotized  mat- 
ter exists,  and  can  be  prevented  from  getting  a footing 
wherever  the  latter  is  carefully  removed.  Does  not  the 
same  hold  good  with  respect  to  our  prevailing  epidemics, 
and  especially  cholera ; and  ought  not  this  consideration  to 
disarm  it  of  much  of  its  terrors,  by  shewing  that  its  propa- 
gation is  in  a great  measure  under  our  own  control,  and 
may  be  prevented  by  a scrupulous  care  in  removing  from 
the  neighbourhood  of  the  infected  locality  all  those  animal 
exuviae  which  act  as  a fames  of  infection,  by  attracting  to 
themselves  the  spor'es  of  the  fungi  floating  about,  and  by 
favouring  their  multiplication. 

The  fungus  theory  may  also  serve  to  obviate  the  force  of 
the  objections  which  are  sometimes  alleged,  and  still  more 
frequently,  it  may  be  feared,  entertained,  against  the  use  of 
sanitary  regulations,  from  the  circumstance  that  the  greatest 
degree  of  filth  may  often  be  allowed  to  accumulate  without 
producing  an  epidemic. 

If  our  theory  be  correct,  animal  impurities,  although  they 
cannot  but  be  more  or  less  injurious  to  health  at  all  times 
during  the  progress  of  their  decay,  are  not  themselves  the 
cause  of  epidemics,  but  only  afford  a suitable  nidus  to  the 
spores  of  these  fungi,  which  are  conveyed  from  place  to  place 
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by  human  ageccy,  whenever  an  epidemic  disorder  happens 
to  be  raging.  Even  then,  it  does  not  necessarily  follow, 
that  the  epidemic  will  break  out  exactly  in  the  places  most 
charged  with  filth;  for  the  habits  of  ordinary  fungi  con- 
vince us,  that  there  is  something  apparently  capricious  in 
their  distribution,  or  to  speak  more  philosophically,  that 
some  only  of  the  conditions  upon  which  their  multiplica- 
tion depends  are  at  present  known,  so  that  their  appearance 
or  disappearance  can  never  be  with  confidence  predicted. 
Hence  we  may  be  prepared  by  analogy  to  expect,  that  the 
disease  might  declare  itself  in  one  part  of  a city,  or  even  on 
one  side  of  a building,  without  any  assignable  reason,  whilst 
it  avoided  others  which  seemed  equally  obnoxious ; and  like- 
wise why  it  should  fasten  itself  upon  a particular  indivi- 
dual, leaving  others,  under  apparently  similar  conditions, 
untouched.  Circumstances  of  this  kind  might  be  seized 
upon  by  a captious  disputant,  whose  only  object  was  to  de- 
molish his  opponent’s  argument,  but  they  can  hardly  be 
permitted  to  influence  our  decision  on  a great  practical  ques- 
tion,  which  must  be  determined  by  a general  review  of  all 
the  phenomena,  and  proceed  upon  something  less  than  de- 
monstrative evidence. 

It  seems  sufficient  for  this  purpose  to  know,  that  what- 
ever local  exemptions  may  here  and  there  exist,  and  how- 
ever unprepared  we  may  be,  in  the  present  state  of  our 
knowledge,  to  explain  their  causes  upon  the  principles 
laid  down,  still,  whilst  on  the  one  hand,  epidemic  cholera 
never  breaks  out  except  in  spots  where  human  beinp  are 
closely  congregated,  its  propagation  on  the  other  hand  may 
in  general  be  rendered  more  or  less  difficult,  in  proportion 
to  the  care  bestowed  in  removing  every  kind  of  decomposing 
organic  matter— all  bodies  capable  of  absorbing  animal  efflu- 
via, such  as  rags,  clothes,  dust,  &c.-everything,  in  short,  ot 
an  azotized  nature  which  can  serve  as  a nidus  of  infection  ; 
just  as  moulds  and  other  fungous  growths  may  be  prevented 
from  springing  up,  by  removing  all  those  conditions  whic  i 
experience  has  shewn  to  be  favourable  to  their  p’owth. 
Hormust  we  forget  the  remarkable  experiment  o^aradajq 
wbich  shews  with  what  facility  organic  matter  will  chug  to 
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any  earthy  pulverulent  substance  with  which  it  comes  into 
contact.  Faraday  found,  that  sea-sand  carefully  washed  and 
heated  to  redness,  if  it  afterwards  was  merely  touched  by 
the  finger,  emitted,  in  consequence,  ammonia.  Now,  azo- 
tized  organic  matter,  as  we  have  seen,  is  the  proper  nidus  of 
those  noxious  miasmata  which  are  the  cause  of  epidemics. 
Can  we  wonder,  therefore,  that  the  infection  of  scarlatina 
should,  in  some  cases,  be  known  to  adhere  for  years  to  the 
walls  of  an  apartment  which  has  contained  the  sick ; or 
that  hospital  gangrene,  as  in  the  Oxford  Infirmary  some 
years  ago,  should  be  present  in  a particular  ward  of  an 
liospital  for  many  months,  so  as  to  attack  every  patient 
afflicted  with  sores  or  wounds  that  happened  to  be  placed 
in  it. 

And  here,  too,  an  analogy  with  the  growth  of  fungi  pre- 
sents itself.  IIow  oft.en  is  it  found,  that  moulds  once  en- 
gendered in  a building  will  adhere  so  tenaciously  to  it,  that 
they  can  only  with  the  greatest  difflculty  be  eradicated.  In 
bakehouses  the  flour  has  been  known  to  become,  from  this 
cause,  so  constantly  ropy,  that  it  has  been  necessary,  in 
some  cases,  to  remove  the  establishment  to  a fresh  locality. 

It  has  been  suggested,  with  some  plausibility,  that  the 
leprosy  on  walls  and  garments  alluded  to  in  Leviticus  was 
a fungous  growth,  which  infected  these  bodies,  aud  winch 
was  found  capable  of  spreading  to  man  and  other  animals, 
so  as  to  produce  in  them  contagious  disorders. 

With  these  facts  before  us,  whilst  both  theory  and  expe- 
rience point  in  the  same  direction  to  the  proper  modes  of 
preventing  the  spread  of  cholera,-  is  it  not  surprising  that 
the  people  of  England,  after  having  suffered  from  two  visi- 
tations of  this  epidemic,  should  not  have  anticipated  the 
invasion  of  a third,  by  adopting  universally  such  sanitary 
measures,  as  would  remove  from  their  doors,  if  not  the 
only,  at  least  the  most  productive  causes  of  infection  of 
which  we  are  cognisant  ? Would  it  not  have  been  sup- 
posed, for  example,  that  the  inhabitants  of  Oxford,  when 
their  attention  had  been  called,  as  was  the  case  some  years 
ago,  to  the  fact,  that  a portion  of  the  filth  of  their  city  was 
directed  into  a pai’t  of  the  river  which  lay  immediately 
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uudev  tlieir  most  public  tliorougbf<u’c,  and  winch,  during 
the  droughts  of  summer,  was  often  nearly  destitute  of  water, 
should  have  turned  the  sewage  in  a different  direction,  in- 
stead of  resolving,  as  was  the  case,  that  the  accumulated 
filth  of  nearly  half  the  town  should  in  future  be  poured  out 
through  the  same  channel,  and  be  discharged  into  the  same 
general  repository,  to  offend  the  sight  and  smell  of  every 
passer-by  ? 

Who  can  wonder  that  the  result  of  this  procedure  has 
been  to  render  the  atmosphere  round  about  Magdalen 
Bridge  tainted  and  unwholesome  during  the  late  summer, 
to  deter  visitors  from  approaching  that  side  of  the  Botanic 
Garden  which  borders  upon  the  river,  and  to  empty  the  ad- 
jacent college  of  most  of  its  inmates  for  the  greater  part  of 
the  vacation  " ? 

Nor  are  our  parochial  clergy,  I conceive,  altogether  exempt 
from  censure  on  similar  grounds.  I have  been  told,  at  least, 
of  cases  of  burials  even  in  the  most  crowded  grave-yards  of 
the  city,  which  have  taken  place  within  a recent  period; 
a concession  to  the  prejudices  of  individuals,  which,  if 
there  be  any  truth  in  the  principles  I have  laid  down,  can 
only  be  admitted  at  some  risk  to  the  general  interests  of 


society. 

Even  granting,  however,  that  these  interments  were  con- 
fined to  corpses  inclosed  in  lead,  and  deposited  in  vaults, 
the  practice,  so  far  as  regards  the  security  of  the  living, 
seems  to  me  little  less  objectionable  than  where  the  com- 
moner mode  of  burial  is  resorted  to. 

The  gaseous  products  which  are  exhaled  during  the  ordi- 
nary course  of  putrefaction  cannot  be  confined  by  any  leaden 
covering;  and,  indeed,  this  fact  is  so  notorious,  that  in  order 
to  prevent  the  bursting  of  the  shell,  some  undertakers  are  in 
the  habit  of  boring  holes  in  it,  to  allow  of  the  disengagc- 


- It  is  to  be  hoped  that  this  paragraph  will  soon  retain  only  an  historical 
interest,  as  a record  of  bygone  abases,  for  it  is  hardly  to  be  supposed  that  the 
Londoners,  after  having  themselves  spent  millions  in  conveying  te  a distance 
the  impurities  which,  at  the  time  this  Lssay  was  written,  they  had  hcmse  l es 
discharged  into  the  Thames,  will  defeat  the  obicet  on  which  they  had  expcndc 
so  much,  by  permitting  the  law  to  continue  unenforced,  by  ''bich  t le  eniptyi  g 
of  sewerage  into  rivers  is  in  all  cases  wholly  prohibited.— (J"«ne,  18b/.) 
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ment  of  the  volatile  products.  Now,  as  these  latter  are  the 
sole  vehicles  of  the  poison,  it  would  seem  better  to  allow 
them  to  be  absorbed,  as  they  are  disengaged,  by  the  soil  of 
the  churchyard,  rather  than  that  they  should  first  accumu- 
late in  the  vault,  and  then  escape  by  fits  through  cracks  into 
the  open  air. 

If,  therefore,  there  be  any  truth  in  the  opinion  entertained 
as  to  the  noxious  properties  of  the  gases  exhaled  during  the 
process  of  auiraal  putrefaction,  if  the  effluvia  which  emanate 
from  them  are  capable  of  becoming  the  vehicles  of  any  in- 
fectious principle,  whether  proceeding  from  fungi  or  othei’- 
wise,  which  may  have  been  carried  to  the  grave,  the  prac- 
tice of  burying  within  towns,  or  indeed  anywhere  wfithin  a 
church,  ought,  I would  submit,  altogetber  to  be  abandoned. 

Should  the  wholesome  fear  engendered  by  the  awful  ma- 
lady with  whieh  w'e  have  recently  been  visited  prove  the 
means  of  putting  a stop  at  once  and  for  ever  to  a practice 
which  is  not  only  pernicious,  but  whicb,  if  we  were  not 
habituated  to  it  by  long  usage,  would  be  regarded  here,  as 
it  is  in  other  countries,  disgusting  and  repulsive ; should  it 
enforce  a more  thorough  system  of  drainage,  and  a more 
complete  removal  of  noxious  impurities;  should  it  induce 
a greater  attention  to  the  comforts  of  the  poor,  and  to  the 
healthy  condition  of  their  dwelling-houses — then,  indeed, 
the  designs  of  Providence  in  inflicting  upon  us  such  a 
scourge  will  no  longer  be  involved  in  mystery,  since  it  will 
be  seen,  that  permanent  good,  both  moral  and  physical,  has 
resulted  from  a local  and  temporary  evil ; inasmuch  as  the 
exertions  made  to  ward  off  the  invasion  of  a foreign  pesti- 
lence have  not  only  succeeded  in  disarming  at  the  same 
time  of  their  malignity  those  domestic  foes  which  are  always 
hovering  about  us,  in  the  shape  of  typhus  and  scarlatina; 
but  have  likewise  promoted  in  an  eminent  degree  the  general 
well-being  of  society,  by  affording  to  our  poorer  brethren  the 
means  of  breathing  in  their  dwellings  a purer  and  a healthier 
atmosphere,  and  of  cultivating  amongst  themselves  habits  of 
greater  cleanliness  and  propriety. 
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SINCE  this  little  Essay  was  written,  the  fungous,  or  or- 
ganic theory  of  contagion,  seems  to  have  gained  ground, 
and  although  pei’haps  it  cannot  be  said,  that  we  have  any 
direct  evidence  that  epidemics  are  due  to  the  propagation  of 
parasitic  growths,  yet  the  whole  tendency  of  the  facts  ob- 
served seems  to  point  in  that  direction. 

The  term  zymotic,  indeed,  from  ‘ leaven,’  applied  to 

this  class  of  disorders,  only  indicates  the  theory,  which  Liebig 
has  so  ingeniously  supported,  that  fevers  may  arise  from 
a specific  ferment,  introduced  into  the  system  from  without, 
and  setting  up  within  it  the  same  actions  or  processes,  which 
it  has  itself  a tendency  to  undergo.  But  granting  the  cor- 
rectness of  this  view,  what,  after  all,  is  the  cause  of  this  and 
of  other  fermentations  ? 

That  they  invariably  give  rise  to  a species  of  fungus  seems 
not  disputed,  for  the  observations  of  Mitscherlich,  Pasteur, 
Robin,  and  others,  have  shewn,  that  in  various  fermentations, 
at  least,  an  oi’ganism  exists,  which  is  referred  by  Robin  to  the 
class  of  Algse,  and  called  by  him  Cryptvcoccus  CerevicecE, 
but  which  others  had  pronounced  to  be  a Fungus. 

Liebig,  indeed,  will  only  allow  the  organism  to  be  the 
effect  of  the  process,  but  others  regard  it  as  its  cause ; and 
there  can  be  no  doubt,  but  that  the  vital  actions  set  up 
by  a parasite  within  the  substance  of  a living  body,  might 
supply  an  explanation  of  the  derangements  to  health  ac- 
companying its  presence. 

Dr.  Tilbury  Fox,  in  his  Treatise  on  Skin  Diseases,  has 
shewn  that  they  are  in  general  of  parasitic  origin,  and  origi- 
nate in  Fungi  generated  in  the  animal,  and  capable  of  being 
propagated  from  one  individual  to  another. 

Mr.  Carter,  in  the  “ Medico-Chirurgical  Review,”  for  July, 
1863,  has  pointed  out  that  a Fungus,  called  Mijceloma,  is 
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the  cause  of  an  obstinate  disease  occurring  on  the  hands  and 
feet  in  India. 

Dr.  Barker,  in  his  “ Fothergillian  Prize  Essay,”  for  1859, 
mentions  some  cases  of  erysipelas  produced  apparently  by 
merely  turning  over  some  bundles  of  corn  which  the  field- 
labourers  were  employed  in  thrashing  out. 

The  latest  contribution  to  our  knowledge  on  this  subject 
is  by  Dr.  Klob,  Professor  of  Pathological  Anatomy  in  the 
High  School  at  Vienna,  who  has  published  (Leipsic,  1867) 
a pamphlet  entitled  “ Pathological-Anatomical  Studies  on 
the  Nature  of  the  Process  by  which  Cholera  is  Generated.” 
He  concludes  from  his  observations,  that  swarms  of  a Fun- 
gus called  Leptothrix,  the  Zooglcna  termo  of  Cohu,  are  found 
in  such  quantities  in  the  stomachs  of  cholera  patients,  that 
he  regards  them  as  the  cause  of  the  disease. 

It  would  appear  from  his  statement  that  Pettenkofer,  of 
Munich,  a great  authority  on  such  subjects,  is  of  the  same 
opinion. 

The  latter,  indeed,  has  made  the  impoi’tant  practical  dis- 
covery, that  the  ejections  of  cholera  patients  do  not  commu- 
nicate eontagion  till  a certain  time  has  elapsed  after  they 
are  voided ; but  it  is  quite  conceivable,  that  the  spores  of 
Fungi  may  exist  there  from  the  beginning,  although  they 
lequiie  a certain  period  of  incubation,  for  which  the  putre- 
faetion  process  is  essential,  before  their  poisonous  properties 
become  developed.  If,  therefore,  it  be  true,  that  a Fungus 
of  a particular  kind  is  constantly  associated  with  this  dis- 
ease, we  have  only  the  alternative  of  supposing  the  former 
to  be  the  cause,  or  to  be  the  inseparable  concomitant  of 
the  poison. 

Many  other  writers  might  be  quoted  who  have  jately  es- 
poused the  fungous  theory. 


Remarks  on  the  Final  Causes  of. the  Sexuality  of  Plants, 
with  particular  reference  to  Mr.  Darwin’s  work  on  the 
Origin  of  Species. 


My  readers  must  not  expect  in  the  following  pages  a thorough 
examination  of  the  Darwinian  Theory. 

The  principal  object  I have  had  in  view  is  to  assure  the  un- 
scientific portion  of  the  Public,  that  this  great  question  may  be 
safely  left  in  the  hands  of  Physiologists,  provided  only  that  the 
latter  steadily  keep  in  view  the  distinction  between  the  material 
fabric  of  organic  beings,  and  the  principle  of  life  which  moves  and 
animates  it. 

Were  it  even  proved,  that  the  most  complicated  and  elaborate 
structure  which  Anatomy  unfolds  to  us  might  have  been  developed 
from  the  simplest  of  existing  forms,  so  that  even  our  own  corporeal  ' 
frame  had  been  evolved  by  slow  and  insensible  gradations  from  the 
primaeval  monad,  I do  not  see  that  the  pride  of  Man  need  revolt 
at  such  a discovery ; conscious,  as  we  must  at  all  events  be,  that 
in  vigour  of  body,  in  activity  of  muscle,  in  acuteness  of  perception, 
we  are  surpassed  by  many  of  the  inferior  animals,  and  that  we 
might  envy  the  eagle  his  vision,  the  greyhound  his  swiftness,  the 
deer  his  quick  perception  of  sound. 

It  is  only  therefore  the  Matenalist,  who  supposes  mind  to  result 
from  organism,  that  need  be  ashamed  of  his  supposed  derivation  • 
from  the  Ape ; whilst,  on  the  other  hand,  none  but  he  can  con- 
sistently assume,  that  the  attributes  of  Reason,  Imagination,  Moral 
Sense,  and  the  like,  which  dignify  the  human  race,  differ  only  in 
degree  from  the  living  Principle  which  exists  in  the  brute,  simply 
because  the  physical  conditions  necessary  for  the  manifestation  of 
the  foi-mer  are  believed  to  be  the  same  in  kind,  and  to  have  pro- 
ceeded from,  those  belonging  to  the  lower  animals. 


TF  we  were  asked  to  specify  the  greatest  step  which  has 
ever  heeii  made  towards  obtaining  an  insight  into  the 
secrets  of  the  vegetable  organization,  there  would,  I con- 


8G 


Ilemarks  on  the  Final  Cmises  of 


ceive,  be  no  hesitation  in  pointing  to  the  discovery  of  the 
Sexuality  of  Plants  as  the  one  best  entitled  to  that  pre- 
eminence. 

Suspected  by  the  ancients;  supported  by  the  observations 
of  Pay,  Millington,  Grew,  and  Camerarius ; adopted  by 
Linnaeus  as  the  foundation  of  his  elegant  and  ingenious 
artificial  system  of  classification ; and  of  late  elevated  almost 
to  the  rank  of  a demonstrated  truth  by  the  minute  investi- 
gations of  Amici,  Brown,  and  Brogniart,  with  respect  to  the 
existence  of  pollen  tubes,  and  their  passage  to  the  ovary,  it 
may  be  ranked  not  only  amongst  the  best  authenticated, 
but  also  as  one  of  the  most  comprehensive  generaliza- 
tions which  botanical  research  has  as  yet  succeeded  in 


working  out. 

Not  only  does  it  enable  us  to  assign  a use  to  organs, 
which  were  before  contemplated  as  objects  merely  of  vague 
curiosity,  or  admired  for  the  gracefulness  of  their  forms  and 
the  brilliancy  of  their  colours,  and  thus  to  trace  an  analogy 
running  through  all  descriptions  of  fiowering  plants,  but  it 
also  establishes  a before  unlooked-for  relation  between  the 
animal  and  vegetable,  and  thus  indicates  a unity  of  de- 
sign pervading  all  parts  of  the  two  organic  kingdoms  of 

nature. 

And  yet  it  might  with  some  semblance  of  reason  be  main- 
tained, that  the  discovery  in  question  has  instilled  into  the 
minds  of  naturalists  prejudices,  which  have  taken  such  deep 
root,  as  to  draw  them  aside  from  the  path  of  truth  almost 
*as  widely,  as  they  had  diverged  from  it  before  its  au- 
nouncemeut. 

Since  plants  possess  sexual  organs  analogous  at  least  m 
function  to  those  of  animals,  and  since  the  most  compli- 
cated and  most  highly  organized  class  of  the  latter  was 
naturally  taken  as  tlie  type  of  the  remainder,  it  was  con- 
cluded, that  inasmuch  as  the  process  of  reproduction  was 
carried  on  in  the  latter  only  through  the  uistrumentahty  ot 
the  specific  organs  which  nature  has  furnished  for  the  pur- 
pose, the  same  must  hold  good  likewise  in  the  case  of  plants 

*'^'Airi‘0'vever,  no  one  could  deny  that  the  latter  may  m 
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general  be  propagated  Avithout  any  snob  interference,  or 
indeed  that  many  species  are  found  to  extend  themselves 
mainly  in  other  ways,  it  Avas  arbitrarily  laid  down,  that  all 
plants  resulting  from  a multiplication  of  parts  Avhich  had 
taken  place  Avithout  the  co-operation  of  the  stamens  and 
pistils,  should  be  regarded  as  belonging  to  one  original 
stock,  and  as  continuations  merely  of  the  same  individual 
organism. 

Thus,  according  to  the  view  taken,  all  the  weeping  Avillows 
noAv  spread  over  Europe,  all  the  samples  of  the  ,Anacharis 
alsinastrum  Avliich  obstruct  the  ponds  and  rivulets  of  this 
country,  would  be  nothing  more  than  an  extension  of  the 
one  individual  brought  in  the  first  case  from  the  East,  and 
in  the  second  from  America. 

This  mode  of  considering  the  subject  led  likewise  to 
a most  mistaken  vieAv  of  the  relation  of  parts  to  each  other, 
in  all  plants  at  least  of  more  than  one  year’s  growth. 

If  followed  out  to  its  legitimate  consequences,  it  would 
oblige  us  to  regard  a tree  as  an  individual,  like  an  ani- 
mal, differing  only  in  the  possession  of  indefinite  poAvers 
of  growth,  sending  forth  indeed  a progeny  in  the  form  of 
seeds,  by  Avhich  its  kind  might  be  reproduced,  as  in  the 
case  of  an  animal  by  eggs,  but  still  maintaining  its  own 
individuality,  Avhetber  its  parts  continued  in  connexion  Avith 
the  root  from  Avhich  they  originally  sprung,  or  Avere  carried 
hundreds  of  miles  aAvay  to  multiply  the  species  elsewhere, 
in  the  form  of  grafts  or  cuttings. 

Hence  originated  the  Avhimsical  theory  of  Knight,  that 
a graft  possessed  only  a limited  term  of  existence,  regulated 
by  the  longevity  of  the  stock  from  which  it  had  been  it- 
self derived. 

’Ihe  best  botanists,  indeed,  in  modern  times  repudiated 
these  absurdities,  and  have  represented  more  trulv  the  se- 
veral buds  or  shoots  by  Avhich  the  growth  of  a tree  or  shrub 
is  effected,  as  so  many  distinct  individuals  grafted  upon  a 
common  axis,  like  the  several  polypidoms  of  Avhich  a zoophyte 
is  made  up.  But  even  they  appear  to  have  kept  up  in  their 
minds  the  distinction  between  propagation  by  sexual  union 
and  by  budding,  not  merely  as  tAvo  distinct  modes  of  bring- 
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ing  about  the  same  result,  but  as  if  the  end  obtained  was  in 
itself  diflerent;  for  why  else  the  studious  care  they  evince 
to  express  the  one  process  by  the  term  multiplication,  the 
other  bjr  that  of  reproduction,  and  whence  the  hypothesis, 
which  finds  favour  amongst  many,  that  the  reproductive 
force  becomes  exhausted  after  a certain  number  of  succes- 
sive generations,  and  that  nature  has  provided  in  the  flower 
a means,  as  it  were,  of  rejuvenescence,  by  re-creating  in  it 
the  two  sexes,  and  thus  causing  a recurrence  to  the  process 
by  which  the  plant  was  originally  produced  ? 

Ingenious  as  these  theories  of  Parthenogenesis  may  be, 
plausibly  as  they  may  account  for  the  facts  of  alternate 
generation,  or  for  the  reversion  after  a certain  number  of 
successive  creations  to  the  original  type  of  the  species,  they 
leave  us  as  mucb  in  the  dark  as  before  with  respect  to  the 
cause  of  that  indefinite  power  of  pi’oducing  its  like,  without 
apparent  decrease  of  vigour  in  the  offspring,  or  diminution 
of  vitality  in  the  parent,  which  belongs  to  all  plants  what- 
soever, although  many,  in  consequence  of  their  brief  exist- 
ence, are  under  ordinary  circumstances  unable  to  display  it. 

Indeed,  if  we  allow  ourselves  to  be  guided  by  analogy, 
we  should  be  led  to  place  both  these  means  of  multiply- 
ing the  individuals  of  a species  under  the  same  category, 
for  Von  Siebold  in  his  curious  work  on  “ Intestinal  Worms” 
remarks,  that  in  this  class  of  animals,  where  an  alternation 
of  generations  is  said  to  take  place,  a being  produced  by 
the  ordinary  process  of  generation  being  born  unprovided 
with  sexual  organs,  and  yet  capable  of  producing  an  off- 
spring by  means  of  sporules  admitting  of  development 
without  fecundation,  the  latter  ought  to  be  regarded  in 
the  light  of  gemmules,  rather  than  in  that  of  ovules,  with 
which  latter  indeed  their  internal  structure  and  constitu- 
tion by  no  means  accord. 

And  yet  in  what  respect  is  the  animal  produced  in  this 
last  manner  less  gifted  with  the  attributes  of  vitality  than 
the  one  generated  in  the  first,  and  how,  therefore,  can  we  be 
justified  in  assigning  to  the  sexual  process  any  functions 
which  do  not  equally  result  from  the  mere  emission  of  germs 
unassisted  by  any  act  of  impregnation  ? And  in  like  manner. 
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if  we  take  the  case  of  plants,  where  is  tlie  essential  distinc- 
tion between  a bud  sprouting  from  a tree  or  a bulb  grow- 
ing from  the  margin  of  a succulent  leaf,  and  the  ovule 
which  has  been  called  into  activity  by  the  action  of  the 
pollen  tube  upon  its  embrj'onic  cell  ? Both,  when  mature, 
possess  the  same  structure,  both  grow  in  the  same  manner, 
both  give  rise  to  the  same  series  of  vegetative  as  well  as 
reproductive  organs,  each  of  which  furnishes  us  with  exactly 
the  same  kinds  of  useful  products. 

This  arbitrary  assumption  of  a difference,  where  none  in 
fact  exists,  entails  also  the  further  disadvantage,  that  it 
severs  the  connection  between  plants  possessing  flowers, 
and  those  which  botanists  of  the  Linnsean  school  had  termed 
Cryptogamous,  but  which  more  refined  and  careful  investi- 
gation has  shewn  to  constitute  links  of  a common  chain,  in 
which,  as  we  proceed  from  the  most  simple  to  the  more 
complex,  we  trace  the  tendency  of  nature  to  specialize  more 
and  more  the  parts  devoted  to  a particular  function,  just  as 
in  a civilized  community  the  same  operations  are  performed 
by  the  divided  labour  of  many  individuals,  which  in  an  early 
state  of  society  are  executed  by  one. 

Let  us,  to  illustrate  this,  begin  with  some  of  the  simplest 
of  known  plants,  the  Palmella,  for  example,  or  the  Proto- 
coccus,  the  so-called  red  snow  of  the  Alps. 

Here,  so  far  as  is  known,  an  indefinite  increase  takes 
place  in  the  individuals  of  a species  by  the  simple  division 
of  any  one  of  the  component  cells,  the  very  same  cells  being 
in  this  case  equally  adapted  for  extension  of  growth  by  vege- 
tation, and  for  increasing  the  number  of  individual  plants 
by  reproduction 

In  the  majority  of  Algae,  however,  as  well  as  in  most 
othei  descriptions  of  Thallogens,  particular  cells  appear  to 
undergo  a special  kind  of  development  in  order  to  adapt 
them  for  the  function  of  reproduction,  and  this  mav  be 
regarded  as  the  first  step  in  that  long  series  of  changes, 
by  Avhich  certain  parts  of  the  organism  arc  set  apart  and 
moulded  with  refei’ence  to  this  specific  purpose. 

ibis  segregation  of  certain  parts  from  the  general  or- 

* See  the  Plate,  fig.  1. 
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ganism,  in  order  more  effectually  to  fulfil  tlie  purpose  of 
multiplying  the  individuals  of  a species,  seems  to  be  trace- 
able even  in  beings  as  simple  in  their  structure  as  some 
of  the  Palmellte,  since  we  recognise  amongst  that  class  of 
Algse  the  appearance  of  Zoospores,  bodies  possessing,  as  it 
would  seem,  the  power  of  spontaneous  movement,  but  ca- 
pable, when  they  at  length  find  a suitable  resting-place, 
and  become  encysted,  of  developing  themselves  into  new 
individuals  of  the  same  species  as  those  from  whence  they 
themselves  originated  ^ 

Yet  even  in  this  stage  of  progress  we  discover  no  evidence 
of  sexual  reproduction,  and  are  therefore  led  to  regard  these 
bodies  in  the  light  of  buds  rather  than  of  seeds. 

In  the  higher  forms  of  Algse,  however,  as  in  the  Rhodo- 
spermeEe,  both  modes  of  multiplication  seem  to  co-exist,  for 
whilst  we  recognise  the  presence  of  buds  in  the  tetraspores 
which  arise  from  the  division  of  a single  endochi'ome,  or  the 
contents  of  a single  cell,  into  four  parts,  and  may  trace  an 
analogy  between  these  and  that  most  simple  mode  of  in- 
crease which  has  been  already  pointed  out  as  taking  place 
in  the  Palmellse  *,  we  observe  also  the  existence  spo)  es  in 
certain  capsular  bodies  called  conceptacles,  which  manifest 
their  relation  to  seeds,  in  requiring  the  access  of  spermatozoa 
as  a condition  of  their  development®. 

In  most  of  the  higher  Algae,  then,  the  existence  of  two 
modes  of  propagation,  namely,  by  means  of  buds  and  of 
spores,  is  sufficiently  made  out,  and  the  recent  observations 
of  Thuret,  Pringsheim,  and  others,  have  not  only  brought 
them  under  the  same  category  as  that  of  flowering  plants  in 
general,  but  appear  even  to  have  provided  evidence,  which 
is  wanting  in  the  latter,  with  respect  to  the  vivifying  in- 
fluence of  the  male  organs,  and  the  analogy  of  their  function 
to  that  of  the  corresponding  parts  in  animals,  by  tracing  the 
spermatozoa  emitted  by  one  set  of  cells  to  tlie  spores  con- 
tained within  others,  and  witnessing  the  subsequent  develop- 
ment of  the  latter  into  new  and  distinct  individuals 

b See  the  Phite,  fig.  2.  ' See  fig.  3,  a and  b. 

<*  See,  for  instance,  the  late  paper  of  Pringsheim  in  the  ^nnales  des  Sciences 
Kalurelles,  fourth  scries,  vol.  iii.,  in  which  he  has  shewn  the  emission  of  an- 
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But  110  one  can  imagine,  that  this  is  the  normal  or  usual 
mode  of  propagation  in  such  plants,  when  it  is  recollected, 
that  the  Sargassum  bacciferum,  or  the  great  Sea- weed  which 
stretches  over  an  area  of  hundreds  of  miles  in  the  vicinity 
of  the  gulf  stream,  never  developes  its  berry-like  spores 
excepting  near  the  land,  and  is  therefore  diffused  over  the 
ocean  by  the  mere  agency  of  cellular  multiplication. 

Thus  in  the  higher  class  of  Algae,  as  nell  as  in  other 
Thallogens,  whilst  a new  mode  of  reproduction  is  superadded 
to  the  primary  one,  the  simpler  method  still  continues  to 
play  its  part  in  effecting  the  propagation  of  the  species. 

In  Terns,  too,  if  we  believe  the  recent  discoveries  respect- 
ing the  mode  of  their  propagation  made  by  Suminski  and 
others,  the  spores  must  be  regarded  as  homologous,  not  to 
the  seeds  of  higher  plants,  but  to  their  buds. 

It  is  indeed  true,  that  when  separated  from  the  frond 
upon  which  they  are  produced,  and  planted  iu  the  ground, 
they  germinate  in  the  same  manner  as  seeds  of  flowering 
plants;  but  on  the  other  hand  they  give  birth,  not  to  a 
new  frond,  but  to  a greenish  leafy-like  expansion  called  the 
Prothallus. 

Now  it  is  in  this  latter  body  that  male  and  female  organs, 
or  antheridia  and  pistillidia,  originate,  as  may  be  seen  in  the 
drawings  to  Count  Sumiiiski’s  work;  and  from  the  latter  of 
these,  according  to  his  account,  now  in  the  main  confirmed 
by  other  observers,  after  the  usual  process  of  impregnation, 
new  plants  spring  up. 

How  then  does  this  differ  from  what  takes  place  in 
flowering  plants,  where  a tree  produces  a leaf-bud,  from 
which,  when  developed  into  a branch,  a flower  springs,  the 
parent  of  a new  individual  ? In  the  case  then  of  the  fern, 
the  multiplieation  of  the  species  is  mainly  carried  on  with- 
out sexual  union,  for  so  soon  as  a new  individual  is  pro- 
duced, it  goes  on  year  after  year  generating  spores  without 
any  fresh  impregnation  occurring. 

tlicridia,  and  their  introduction  into  the  receptacle  containing  the  spores,  in 
a species  ot  Vaucheria,  a common  freshwater  conferva.  Figure  4,  taken  from 
the  above  Paper,  represents  the  supposed  male  and  female  organs  in  this  plant, 
before,  and  fig.  5,  their  appearance  during  the  act  of  fecundation. 
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But  -why  should  we  limit  this  remark  to  acotyledonous 
plants,  when  it  seems  equally  applicable  to  flowering  ones  ? 
for  it  is  evident  that  all  the  functions  of  vitality  are  just  as 
much  imparted  by  the  tree  or  shrub  to  the  young  bud 
which  is  developed  into  a shoot,  or  grafted  upon  a distant 
plant  of  the  same  or  an  allied  species,  as  they  are  to  the 
ovule,  when  by  the  access  of  the  pollen  tube  it  is  awakened 
into  life,  and  under  propitious  circumstances  ripens  into 
a new  individual. 

Here  also,  as  in  the  cases  above  quoted,  each  individual 
plant  owes  its  extension  in  even  a greater  degree  to  the 
process  of  budding,  than  to  that  of  sexual  union.  In  a state 
of  nature,  the  first  year’s  growth  is  attributable  to  the  latter, 
but  the  further  development  of  the  plant  is  due  to  the 
former  process.  And  thus  we  shall  be  more  ready  to  admit 
the  evidence  beginning  to  accumulate  upon  us  from  various 
distinct  quarters,  as  to  the  fecundation  of  ovules  without 
contact  with  the  pollen;  of  which  perhaps  the  most  un- 
exceptionable case  is  the  one  recorded  by  Mr.  Smith,  of 
Kew,  with  respect  to  an  Euphorbiaceous  plant,  the  Coelo- 

bogrjne  ilicifolia.  , , i ^ • 

It  would  indeed  be  highly  illogical  to  discard  the  doctrine 

of  the  sexuality  of  plants  on  the  ground  of  these  apparent 
anomalies,  since  it  would  be  preferring  negative  evidence  to 
positive,  and  setting  up  a comparatively  few  exceptional 
cases  in  preference  to  the  whole  weight  of  testimony  ad- 
duced bv  Kohlreuter  and  others,  tending  to  shew  the  neces- 
sity of  tiie  staminiferous  influence  in  the  generality  of  plants 

for  the  vivification  of  the  ovum. 

But  at  any  rate,  when  we  reflect,  that  in  the  ordinary 
course  of  nature  a plant  communicates  all  its  properties  an 
functions  to  a bud  without  any  such  previous  influence,  and 
when  the  recent  observations  of  Van  Siebold  have  s lewn, 
that  in  animals  so  complicated  in  their  organization  as  the 
bee  and  the  moth,  eggs  unfertilized  by  the  male 
a perfect  progeny,  it  becomes  the  more  conceivable,  that  the 
conditions  which  are  essential  to  the  act  of  reproduction  in 
the  higher  ranks  of  creation  may  be  gradually  dispense 
^ilh  as  we  descend  in  the  scale,  until  they  are  at  length 
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altogether  superseded  by  a more  simple  process,  when  we 
reach  the  extreme  limits  either  of  the  animal  or  tbe  veget- 
able creation. 

And  these  views  would  be  still  further  corroborated,  if  we 
were  willing  to  give  any  credence  to  the  doctrine  of  equi- 
vocal generation,  which  has  lately  been  advocated  with  no 
small  perseverance  and  research  by  j\Ions.  Pouchet,  the 
learned  Professor  at  the  School  of  Medicine  in  Rouen®. 
Inasmuch  as  the  three  conditions  necessary  for  the  develop- 
ment of  animalcules,  are  air,  water,  and  an  organic  sub- 
stance in  the  act  of  undergoing  decomposition,  it  was  the 
endeavour  of  this  ingenious  Physiologist  to  shew,  that  such 
beings  made  their  appearance,  even  when  all  germs  of 
vitality  had  been  carefully  excluded  from  each  one  of  the 
above  three  possible  sources. 

With  regal’d  indeed  to  the  first,  air,  I think  there  is  fair 
ground  for  admitting  that  he  has  succeeded  in  his  object, 
for  by  allowing  no  air  to  be  brought  into  contact  with  the 
organic  matter  until  it  had  been  exposed  to  a high  tempera- 
ture, or  been  passed  through  sulphuric  acid,  it  is  hardly 
possible  to  conceive  that  anything  living  could  have  been 
conveyed  through  that  medium  to  the  organic  matter  ex- 
perimented upon  j nor  is  it  easy  to  conceive  how  the  ova  of 
animals,  or  the  spores  of  plants,  could  have  retained  their 
vitality  in  water,  after  he  had  subjected  it  to  long  boiling, 
although  we  ought  not  perhaps  to  be  too  positive  on  that 
point,  when  we  recollect  that  organic  matter  has  been  found 
in  a living  state  in  hot  springs  possessing  nearly  the  tem- 


• Heterogenie,  on  Traite  de  la  Generation  Spontanee,  Paris,  1859. 

This  work  of  Mons.  Pouchet  seems  to  have  excited  nearly  as  much  in- 
terest, and  met  with  as  much  opposition,  in  Paris,  as  Mr.  Darwin’s  has  in 
England. 

The  tendency  of  his  speculations  has  also  been  made  a similar  ground  of 
objection,  although  the  belief  in  equivocal  generation  was  general  amongst  the 
ancients,  had  been  countenanced  even  , by  the  Fathers  of  the  Church,  and 
retained  its  hold  during  the  last  century  over  the  minds  of  the  majority  of 
naturalists. 

I have  begun  some  experiments  conducted  after  the  plan  of  M.  Pouchet,  but 
have  not  yet  arrived  at  any  results  worthy  of  being  laid  before  the  public. 
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perature  of  boiling  water,  and  that  certain  seeds  aie  said 
only  to  germinate  after  they  have  undergone  the  process  of 
boiling. 

Still,  if  the  water  was  produced  fresh  from  its  elements,  as 
is  stated  to  have  been  the  case  in  some  of  the  experiments, 
or  even  if  it  had  undergone  a long  previous  course  of  boil- 
ing, the  presumption  certainly  is  in  favour  of  the  destruc 
tion  of  all  vitality  in  any  ova  or  seeds  which  it  might  have 
contained. 

But  with  respect  to  the  organic  matter  the  case  is  not  so 
clear,  for  although  it  had  been  subjected  to  a heat  superior 
to  that  of  boiling  water,  or  to  120  cent.,  it  is  less  probable 
that  the  germs  of  vitality  would  have  been  destroyed  by  that 
operation,  than  if  they  had  been  immersed  in  boiled  water, 
inasmuch  as  they  would  have  become  desiccated,  and  thereby 
would  have  been  more  likely  to  escape  destruction. 

Indeed  M.  Payen  {Com.ptes  Rendus,  Jan.,  1859)  states, 
that  in  some  experiments  which  he  had  himself  instituted, 
sporules  of  a fungus,  Oidium  aurantiacum,  underwent  no 
change  before  the  temperature  was  raised  to  140  cent.,  nor 
indeed  can  we  feel  confident,  that  any  degree  of  heat  which 
was  insufficient  to  disorganize  the  animal  or  vegetable  fibre 
submitted  to  it,  would  destroy  the  principle  of  life  mherent 
in  such  organisms  as  we  may  suppose  to  be  present  . 

If  therefore  the  experiments  of  M.  Poiichet  fall  short  of 
demonstration,  we  are  at  liberty  to  take  into  account  the 
probabilities  of  the  case,  and  allow  general  considerations  to 

influence  our  judgment.  _ 

Now  the  two  prominent  objections  to  the  doctrine  o 
equivocal  generation  consist,  first  in  the  existeuce  of  sexual 
organs  in  the  plants  and  animals  supposed  to  be  so  produce  , 
and  secondly,  in  the  complicated  structure  which  many  ot 

them  exhibit. 

It  must  be  confessed,  however,  that  the  former  ot  these 
objections  is  somewhat  weakened,  now  that  we  find  bodies, 
in  which  a distinction  of  sexes  is  ascertained  to  exist,  to  be 


r M Pasteur  also  states  that  he  has  succeeded  in  intereepting  the  ova  and 
sporl^^t  in  air,  by  a mere  mechanical  process  which  he  descnhes.-See 

Cotnptes  Itendus, 
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nevertheless  propagated  by  other  means,  as  appears  to  be  the 
case  with  the  Algae  and  some  other  vegetables. 

But  the  possession  of  organs  framed  for  certain  definite 
ends,  and  exhibiting  marks  of  design  and  purpose,  presents 
a real  difficulty  to  the  adoption  of  the  theory  of  equivocal 
generation. 

Had  M.  Pouchet,  for  instance,  merely  assumed,  that  ani- 
mals so  simple  as  the  AmoebcB  amongst  animals,  or  the  Pal- 
mellce  amongst  vegetables,  were  produced  spontaneously,  he 
might  have  appealed  to  the  observation  of  microscopists 
in  confirmation  of  his  hypothesis,  for  undoubtedly  the  sup- 
position of  an  animal  or  a plant  being  produced  bj'^  the  mere 
multiplication  by  division  of  a primordial  cell,  is  much  the 
same  as  that  contended  for  by  those  partisans  of  the  doctrine 
of  heterogeny,  who  with  M.  Pouchet  assume,  not  that  a 
living  body  is  elaborated  ont  of  inert  matter,  but  that  the 
particle  or  cell  which  originates  the  movement  must  itself 
possess  a principle  of  life  inherent  in  it. 

But  when  the  hypothesis  is  extended  to  Infusoria  or 
to  Entozoa,  which  possess  a mouth,  a series  of  stomachs, 
sexual  organs,  and  the  like,  we  naturally  demand  more 
cogent  proofs,  and  are  staggered  at  the  contemplation  of 
more  startling  difficulties. 

e are  tempted  to  ask  ourselves,  whether  it  be  not  more 
probable  that  the  minuteness  of  the  bodies  under  eonsidera- 
tion  may  have  baffied  our  means  of  observation,  than  that 
the  analogy  of  nature  should  be  interrupted,  by  the  genera- 
tion of  the  smaller  members  of  the  organic  kingdoms  of 
nature  taking  place  in  a manner  different  from  that  which 
we  see  to  prevail  in  the  more  conspicuous  ones. 

I will  not  therefore  appeal  to  the  doctrine  of  equivocal 
generation  as  confirmatory  of  the  views  I have  put  forth, 
but  confining  myself  to  what  is  actually  proved  by  direct 
observation,  will  merely  inquire,  if  the  multiplication  of 
plants  in  general,  as  well  as  that  of  a large  portion  of  ani- 
mals likewise,  belonging  to  the  invertebral  division,  can  be 
efiected  by  mere  gemmation,  what  use  that  sexual  appara- 
tus subserves,  which  we  discover  in  all,  except  perhaps  in 
the  very  lowest  members  of  either  series. 
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With  respect  to  final  causes  it  is  always  best  to  speak  with 
diffidence,  and  it  often  perplexes  us  to  distinguish  between 
structures  which  may  be  regarded  as  existing  merely  as  the 
result  of  that  unity  of  plan  pervading  creation,  which  we  see 
exemplified  in  what  are  called  rudimentary  organs,  of  no  use 
to  the  plant  or  animal  in  which  they  occur,  and  those  which 
are  seen  to  be  necessary  for  the  performance  of  some  specific 
function,  of  importance  to  the  individual  or  to  the  species. 

Those  who  adopt  Mr.  Darwin’s  views  with  respect  to  the 
Origin  of  Species  may  recognise  in  the  existence  of  sexual 
orgLs  in  the  lower  grades  of  creation,  a far-sighted  pro- 
vision for  the  gradual  development  of  that  elaborate  ma- 
chinery, which  would  become  indispensable  for  the  perpetua- 
tion of  the  species,  when  the  higher  races  of  animals  were 
called  into  existence. 

If,  as  Mr.  Darwin  and  others  contend,  rudimentary  parts 
continue  after  their  functions  have  ceased,  one  does  not  see, 
why  organs  may  not  have  been  produced  in  living  beings  to 
which  they  were  not  serviceable,  in  anticipation  of  the  wants 
of  others  for  which  they  would  be  hereafter  required. 

But  may  we  not  suggest  certain  special  uses  for  the  exist- 
ence of  sexual  organs  even  in  the  lower  grades  of  animal 


or  vegetable  life  ? , • t i 

Of  course  I need  not  remind  you  of  the  subsidiary  ends 

they  subserve  in  many  cases,  by  the  production  of  seeds  and 
fruits,  which  minister  in  so  many  ways  to  the  sustenance 
and  other  uses  of  animals.  Nor  need  I allude  to  the  beauty 
and  variety -introduced  into  the  aspect  of  nature  by  the  floral 
organs  of  the  higher  kinds  of  plants,  especially  those  of  t le 
herbaceous  trilies,  which  seem  to  have  been  added  to  the 
vegetable  world  at  a later  period  than  the  cryptogamous 
ones  ; for  angiospermous  plants  appear  to  have  come  m wit  i 
the  chalk,  as  if  intended  to  embellish  the  mansion  in  pre- 
paration for  man  to  occupy,  aitd  thus  to  minister  to  the 
special  enjoyment  of  the  only  creature  endowed  with  facul- 
ties capable  of  deriving  pleasure  from  their  contemplation. 

And  here  also  we  may  perceive  an  illustration  of  the  same 
natural  law  which  has  been  pointed  out  before,  in  the  exist- 
ence, throughout  an  entire  class  of  vegetables,  of  a system 
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of  orgauSj  which  ia  a comparatively  small  proportion  of 
cases  are  subservient  to  the  uses,  or  conducive  to  the  enjoy- 
ment of  other  beings ; the  remainder,  so  far  at  least  as  we 
can  perceive,  being  neither  serviceable  nor  ornamental. 

Let  us  then  consider,  whether  we  cannot  suggest  certain 
other  purposes,  which  this  mode  of  propagation  by  means  of 
specific  organs  of  reproduction  might  be  intended  to  answer. 

It  must  be  evident,  that  although  perennial  plants  might 
multiply  without  the  aid  of  floral  organs,  they  require  the 
latter  nevertheless  for  their  dissemination,  since,  except  in 
the  case  of  aquatic  tribes,  in  that  of  plants  provided  with 
zoospores  (assuming,  with  the  majority  of  botanists,  the  lat- 
ter to  be  homologous  to  buds  and  not  to  seeds),  or  lastly, 
in  the  case  of  such  as  the  ferns,  which  are  furnished  with 
spores  light  enough  to  be  wafted  to  great  distances,  and 
capable  of  disseminating  their  species  without  any  previous 
contact  with  the  male  organs,  a plant  would  in  a manner  be 
chained  to  the  spot  where  it  was  first  produced,  were  it  not 
provided  with  other  means  of  propagation  than  with  leaf- 
buds,  unless  indeed  through  the  casual  intervention  of  hu- 
man agency,  as  we  see  exemplified  in  the  weeping  Avillow 
and  the  auacharis. 

Thus,  whilst  annuals  would  haAm  become  extinct  the  very 
first  year  of  their  birth,  perennials  could  hardly  have  sur- 
vived long,  if  left  to  their  own  unassisted  efforts,  and  ex- 
posed to  all  the  accidents  of  unfavourable  seasons  and 
external  foes,  without  any  means  of  repairing  the  injuries 
thereby  occasioned. 

Hence  the  sexual  organs  of  plants  are  really  essential  to 
their  propagation,  although  in  rather  a different  sense  from 
that  which  is  generally  supposed,  inasmuch  as  their  seeds 
multiply  indefinitely  the  chances  in  favour  of  the  continua- 
tion of  the  species,  by  hoarding  up,  as  it  Avere,  until  the  con- 
ditions became  favourable,  that  vital  principle,  which  would 
otherwise  have  been  extinguished  at  the  outset. 

But  as  this  explanation  could  not  be  extended  to  the  case 
of  animals  possessing  ready  poAvers  of  locomotion,  it  may  be 
satisfactory  to  point  out  other  ends  fulfilled  by  the  existence 
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of  sexual  organs,  in  cases  where  the  reproduction  of  the 
species  may  take  place  without  their  intervention,  and 
which  would  he  equally  required  in  the  case  of  animals  as 
of  plants. 

And  here  I have  only  to  allude  to  facts  familiar  to  every 
one,  as  the  well-known  method  of  perpetuating  favourite 
varieties  of  many  of  our  well-known  fruits  by  graftings  and 
cuttings  is  founded  upon  the  principle  which  I am  about  to 
bring  forward. 

It  is  notorious,  that  whilst  a bud,  a cutting,  or  a bulb, 
produces  by  its  development  an  organism  wliich  is  in  gene- 
ral the  exact  counterpart  of  the  stock  from  whence  it  was 
itself  derived,  the  seed  of  a plant,  or  the  egg  of  an  animal, 
generates  a being  possessing  only  a general  resemblance  to 
its  progenitor. 

No  one  individual  animal  or  vegetable  produced  from  the 
eo-g,  or  from  the  seed,  was  ever  in  all  respects  like  either  of 
itTparents— in  all  cases  some  divergence  from  the  primitive 
type  is  brought  about  by  the  influence  of  the  male  organ 
upon  the  embryo  of  the  female.  Thus,  without  venturing 
at  all  into  speculation,  it  may  at  least  be  perceived,  that  lu 
consequence  of  this  mode  of  multiplying  individuals,  a dull 
unvarying  repetition  of  the  primitive  types  created  has  been 
provided  against,  and  accordingly  we  find,  that  in  those 
parts  of  the  creation  where  sexual  union  is  the  ordinary  or 
exclusive  mode  by  which  a species  is  multiplied  there  the 
varieties  are  most  numerous,  and  most  remarkable  for  tlieii 
divergent  character.  Variations  in  external  conditions  will 
indeed,  as  in  the  case  of  ferns,  produce  very  considerable 
diversities  in  the  external  form,  but  it  must  be  recollec  ed, 
that  terrestrial  plants  could  hardly  have  been  conveyed  to 
great  distances,  so  as  to  have  become  amcnab  e to  t>»ese  m- 
Lences,  without  the  aid  of  spores,  so  that  here  the  sara 
principle  comes  into  play. 

In  aquatic  plants,  such  as  the  Algie,  the  variations  from 
one  tvpe  are  not  very  striking,  notwithstanding  their  wide 
extension,  and  the  Sargassum,  which  by  mere  celluhu  mu 
plication  extends  over  so  many  mil-  s of  ocean,  exhibits, 
believe  but  few  differences  in  its  structure  and  organizatioi  , 


the  Sexuality  of  Plants.  99 

in  comparison  with  those  displayed  in  the  higher  orders  of 
plants,  which  spring  from  fecundated  seeds. 

In  the  existence,  then,  of  floral  organs  in  plants,  no  less 
than  in  that  of  a distinction  of  sexes  in  the  lower  animals 
which  nevertheless  propagate  their  kind,  even  indefinitelvi 
for  anght  we  know,  without  any  sexual  union  having  oc- 
curred, we  may  at  least  perceive,  a provision’  against  too 
great  uniformity  in  the  aspect  of  Nature,  and  an  expedient 
for  increasing  the  number  of  originally-created  forms  by 
means  of  the  varieties  in  this  manner  introduced. 

And  this  end  seems  to  be  promoted  by  an  arrangement 
which  Mr.  Darwin  himself  has  pointed  out,  namely  by  con- 
triving, that  the  fecundation  of  the  ovule  shall  take*  place 
most  certainly,  and  most  effectually,  through  the  agency  of 
pollen  brought  from  a distinct  flower,  and  therefore  likely 
to  possess  some  slight  difference  in  its  organization. 

Most  persons  will  recolleet  the  amusing  instance  he  gives 
of  this  law,  in  the  dependence  he  traces  between  a luxuriant 
clover  crop,  and  the  prevalenee  in  the  neighbourhood  of  cats, 
these  animals  keeping  down  the  breed  of  mice,  which  prey 
upon  the  humble-bee,  thus  enabling  that  insect  to  increase 
in  numbers.  Now  the  humble-bee  feeds  upon  the  nectar 
ot  the  clover  flower,  and  carrying  with  it  the  pollen  of  the 
plant  upon  which  it  alights,  conveys  it  to  the  next  flower 
which  It  visits,  and  thus  brings  about  the  impregnation  of 

dAMuI]"^"  ^ 

Now  if  we  feel  disposed  to  enter  further  into  the  regions 
0 speculation,  by  adopting  in  any  degree  those  views  as  to 
le  origin  of  species  to  which  the  fascinating  work  of  Mr 
arwin  has  lately  imparted  so  wide  a circulation,  then  the 

birT  r 

Str  propagated  without  their  in- 

the  eTteS  to’  importance  commensurate  to 

thesis  Tho  ' f 

that  all  1 believe  with  the.  author, 

syZemT  ""'r  Progenitors,  will  trace  in  the  sexual 
y n the  cause  of  the  existence  of  all  but  the  lowest  forms 
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of  life ; not  indeed  in  the  sense  in  which  the  vulgar  under- 
stand  it,  as  if  no  fresh  individual  of  a species  could  have 
been  called  into  existence  by  any  other  and  simpler  agency, 
but  because  no  deviatiou  from  the  primeval  type,  and  there- 
fore no  progress  towards  a more  improved  form,  could 
otherwise  have  taken  place,  except  indeed  in  a few  ex- 
ceptional cases  g,  under  the  influence  of  different  external 

conditions. 

For  my  own  part,  I am  unwilling  to  be  set  down  as  yield- 
ing an  entire  and  unqualified  assent  to  this  doctrine,  when 
pushed  to  its  extreme  consequences ; for  although  I must 
leave  it  to  Naturalists  more  equal  to  the  task  than  myself, 
to  enter  the  lists  against  an  antagonist  furnished  with  so 
vast  an  armoury  of  facts,  and  gifted  with  so  singular  a power 
of  applying  them  to  the  purposes  of  this  theory,  1 must 
demur  at  considering  the  distinctive  faculties  of  the  beings 
that  stand  in  the  higher  ranks  of  the  creation  as  mere  e- 
velopments  of  those  which  exist  in  the  lower.  ^ ^ 

I can  hardly  bring  myself  to  believe,  that  the  activity, 
the  quick  perceptions,  the  various  instincts,  which  we  ob- 
serve in  the  vertebrate,  can  have  been  elaborated  out  of  the 
dull  vegetative  faculties  of  the  invertebral  class;  and  still 
less,  that  the  reason,  the  imagination,  the  moral  sense  of 
man,  can  have  been  owing  to  a mere  expansion  of  the 
brain  of  the  gorilla'^. 


. Mr.  Darmn,  in  a Letter  with  which  he  has  just  favoured  me,  states,  that 
in  many  cases  plants  which  have  been  raised  by  gemmation  are  ^ ^ 

from  the  parent  stock.  The  rule  therefore  is  not  absolute  hut  ertheless, 
for  the  reasons  stated  above,  I cannot  but  believe,  that,  w s m see  v 
tion  is  the  rule,  in  buds  it  is  the  exception.  Such  at  least  appears  to  he  the 

app.«  - .. ..  th. 

the  human  brain  coincide,  with  that  of  the  monke,  tribe  «.  far.  a.  to  ealnbil 
h ..me  conformation,  thouBh  in  a .t.te  of  Me,  dc.lopment;  or  ivb.the, 
ttarf™  not  in  tb,  former  e.r-iu  .trnct.rc,  of  which  not  even  the  md,. 

meat,  cai.t  in  inferior  animal..  .dmitted  that  the 

If  the  former  were  the  true  state  ot  the  case,  b 
structure  of  the  human  brain  offered  no  impediment  to  the  adoption  of  the 
•n  ••  -nn  hvnothesis  whereas  the  latter  view  presents  so  serious  a diffi- 
fuUy'Ts  to  preclude  us  from  extending  to  man  the  notion  of  a community 

of  origin. 
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It  may  indeed  be  said,  that  we  find  individuals  in  all 
nations,  and  even  whole  races  in  some,  whose  intellects  and 
moral  instincts  are  of  so  low  a standard,  that  they  ap- 
pear to  constitute  a kind  of  link  between  the  man  and 
the  brute. 

Perhaps,  however,  even  in  the  most  abject  of  these,  some 
trace  of  faculties  which  exist  in  the  higher  orders  of  man — 
some  rudimentary  form  of  those  endowments  which  are 
developed  in  the  true  type  of  the  species,  might  be  found 
discernible;  but  waiving  this,  a distinction  must  at  least  be 
drawn  between  the  loss  of  faculties  by  degeneration,  and 
the  acquirement  of  them  by  progressive  advancement.  The 
former  truth  is  abundantly  established  by  daily  experience, 
the  latter  rests  upon  no  evidence,  and  is  directly  discounte- 
nanced by  the  fact,  that  the  earliest  type  of  humanity  of 
which  we  have  any  knowledge,  either  from  history  or  tra- 
dition, appears  to  have  been  one  of  the  highest ; and  that 


On  a point  like  this,  where  the  highest  authorities  are  at  issue,  we  must  not 
presume  to  dogmatize,  but  rather,  on  the  principle  that  “cuiquam  in  sua  arte 
credendum  est,”  wait  patiently,  until  time  and  discussion  shall  have  pronounced 
their  verdict. 

But  what  we  have  a right  to  protest  against,  is  the  quiet  assumption,  that 
the  acquirement  of  those  higher  faculties  which  distinguish  man  from  the 
brute,  foUows  as  a consequence  necessarily  resulting  from  the  existence  of  an 
orgammtion  fitted  to  serve  as  a medium  for  their  exertion ; an  iqference  only 
admissible  upon  purely  materialistic  principles. 

Here  we  are  evidently  wandering  beyond  the  domain  of  Physiology,  and 
should  be  more  disposed  to  accept  the  guidance  of  the  metaphysician;  for 
whatever  becomes  of  the  question  relating  to  our  physical  organization,  argu- 
ments wholly  distinct  from  anatomical  considerations  lead  us  to  recognise 
a most  decided  line  of  demarcation  between  the  mental  powers  which  cha- 
racterize  the  one  and  the  other. 


Supposing,  therefore,  it  were  ruled,  that  the  brain  of  man  might  have  been 
merely  a development  of  that  of  a monkey,  or  rather,  as  the  advocates  of  the 
Danuman  theory  prefer  to  represent  it,  that  the  diflerent  races  of  man,  and 
the  several  species  of  the  monkey  tribe,  were  aU  descended  from  one  common 
p ogemtor,  still  the  question  would  arise,  whether  the  superaddition  of  reason 

1 the  possession  of  that  more 

plicated  and  more  perfect  organization  which  distinguishes  our  race  from 

r,  ' “ifter  aU,  the  same  Cause  which  at  the  beginning  im- 

LS  a 1 glimmering  of  life,  must  not  also  be 

’ account  for  the  infusion  into  the  more  perfect  organisms  sub- 

in^kfrrt  f faculties,  which  appear  distinct,  not  in  degree  only,  but 

rom  ose  with  which  the  inferior  orders  of  creation  were  invested. 
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whilst  there  are  abundant  exanaples  of  civilized  man  sinking 
into  barbarism,  nay  even  of  a sort  of  tendency  that  way 
manifesting  itself  amongst  the  higher  races,  we  have  none 
of  a savage  by  his  own  unassisted  efforts  acquiring  the 
habits  and  the  ideas  of  civilization. 

In  thus  expressing  my  dissent  from  the  Darwinian  hypo- 
thesis in  the  full  extent  to  which  the  author  would  seem 
disposed  to  carry  it,  I am  far  from  wishing  to  represent 
that  any  higher  considerations  than  those  of  pure  science 
need  enter  into  the  field  of  discussion  b I do  not,  for  in- 
stance, conceive  that  the  cause  of  Natural  Theology  would 
suffer  were  the  doctrine  in  question  fully  substantiated  j 
for  if  those  comparatively  small  and  superficial  modifica- 
tions, which  are  produced  in  our  domestic  animals,  have 
been  brought  about  only  by  a long  and  intelligent  succes- 
sion of  trials,  all  directed  to  a common  object  by  the  con- 
stant interposition  of  man,  it  would  seem  to  follow,  that 
those  much  wider  deviations  from  the  original  type,  which 
must  be  supposed,  if  distinct  species,  and  even  genera,  are 
to  be  regarded  as  mere  varieties  induced  by  natural  selec- 
tion, could  only  have  been  effected  under  the  watchful 
superintendence  of  an  intelligent  Cause,  and  not  by  the 
blind  efforts  of  chance. 


I deprecate  the  interference  of  theologians  in  discussions  of  this  nature. 
Their  true  business,  as  it  appears  to  me,  is  to  act,  as  it  were,  as  umpires  in  the 
fight,  seeing  that  each  of  the  combatants  has  a fair  field  and  no  favour,  and 
that  none  are  permitted  in  the  heat  of  the  fray  to  straggle  bejoiid  the  proper 
limits  of  their  oum  science.  Against  this  latter  tendency,  indeed,  I have  already 
entered  my  humble  protest,  when  deelining,  p.  101,  to  accept  the  guidance  o 
physiologists  in  exploring  the  regions  of  metaphysics.  On  such  subjects,  evm 
when  on  the  right  side,  they  are  more  apt  to  confuse  than  to  enlighten  iis;^ 
witness  the  crudities,  which  even  so  great  a man  as  Abernethy  put  forth,  m 
making  head,  as  he  flattered  himself,  against  iiiatcrialisni  *.  , , • i 

Were  it  even  proved,  which  I am  far  from  maiiituiiiing,  that  the  physical 
organization  of  man  was  a development  of  that  of  the  brute,  the  fact  would  he 
hv  no  means  in  contradiction  to  the  Scriptural  statement,  that  God  created 
Ln  in  ms  own  image,  since  this  must  refer  to  the  living  soul  the  “divinm 
particula  aune,”  infused  into  his  material  fabric,  and  not  to  the  penshab  e 
body,  which  was  to  sen-e  merely  as  its  instrumciit,  and  as  the  medium  of  its 
communication  with  the  external  world. 

. Enquiiy  into  the  probabiUty  and  rationality  of  Mr.  Iluntor's  “Theory  of  Life,”  18H. 
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I am  also  predisposed  to  receive  with  indulgence  and 
favour  any  attempt  honestly  and  carefully  made,  which  aims 
at  carrying  us  even  a certain  way  towards  bringing  under 
the  same  category  with  other  natural  phenomena,  that  of 
the  first  introduction  of  the  various  tribes  of  plants  and 
animals  that  overspi^ad  the  surface  of  the  globe. 

I speak  not  of  the  larger  groups  into  which  either  kingdom 
of  nature  is  divided,  nor  of  the  fundamental  differences  of 
structure  and  fnnction  by  which  the  beings  belonging  to 
each  of  them  are  characterized;  but,  setting  these  aside, 
I confess  it  does  seem  to  be  in  violation  of  the  Horatian 
precept, — 

“ Nee  Dous  iiitcrsit  nisi  dignus  vindice  nodus,” 

when  we  assume,  that  each  one  of  those  numberless  species 
which  naturalists  have  set  up  in  their  respective  departments 
has  been  severally  created  by  a distinct  interposition  of 
divine  agency,  and  that  too  when  the  continuation  of  these 
same  species,  by  means  to  ns  equally  incomprehensible, 
is  on  all  hands  attributed  to  the  operation  of  secondary 
causes. 

On  the  other  hand,  even  the  most  devoted  admirers  of 
^Ir.  Darwin  s work  must,  I think,  admit  thus  much,  that 
there  is  one  link  defective  in  the  chain  of  his  evidence. 

It  will  be  observed,  that  the  foundation  of  all  his  reason- 
ings,  the  class  of  facts  to  which  he  can  alone  appeal  with 
perfect  confidence  in  support  of  his  theory,  are  those  of 
domestication. 

All  the  rest,  however  appropriate  to  the  development  of 
his  argument,  however  well  calculated  to  remove  objections, 
or  to  impart  a degree  of  probability  to  his  speculations, 
seem  either  to  lie  beyond  the  range  of  actual  experience,  or 
to  lend  him  only  that  indirect  support,  which  may  be  af- 
forded by  their  accordance  with  the  hypothesis,  once  as- 
sumed to  be  true. 

If,  on  the  other  hand,  it  could  have  been  shewn,  that 
man  effects  in  all  respects,  except  as  to  degree,  in  a short 
time,  nhat  nature  is  assumed  to  have  done  in  one  of  in- 
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definite  duration,  the  argument  must  be  admitted  to  be 
complete  and  triumphant. 

But  although  human  ingenuity  has  doubtless  introduced 
many  very  striking  deviations,  botb  in  plants  and  animals, 
from  the  original  type,  it  has  never  yet^I  believe,  proceeded 
so  far,  as  to  give  rise  to  what  naturalists  would  regard  as 
a new  species,  that  is,  an  individual  incapable  of  producing 
a fertile  progeny  with  any  other  member  of  the  parent 
stock. 

To  assert,  therefore,  that  nature  has  accomplished  this 
in  the  course  of  a vastly  more  extended  period,  although 
it  may  appear  to  some  a fair  presumption,  cannot  he  re- 
garded as  a strictly  legitimate  inference,  especially  when  it 
may  be  met  by  other  antagonistic  facts,  which  might  lead 
us  to  believe,  what  nothing  in  Mr.  Darwin’s  work  is  able  to 
contradict,  namely,  that  nature  has  provided  against  the 
confusion  of  species  by  assigning  certain  limits  to  their 
aberrant  tendencies. 

What  these  limits  may  he,  how  far  the  principle  of  na- 
tural selection  may  be  allowed  to  have  extended  the  spheie 
of  its  operations,  and  to  what  degree,  therefore,  the  principle 
so  ingeniously  put  forward  in  Mr.  Darwin’s  work  may  jus- 
tify us  in  reducing  the  now  overwhelming  array  of  species 
which  has  been  set  up  in  either  kingdom  of  creation,  it  will, 
I believe,  be  the  main  business  of  naturalists  for  many  years 
to  come,  if  possible,  to  determine;  not  only  directly,  by 
noting  what  art  has  effected  in  the  way  of  modifying  exist- 
ing races,  but  also  indirectly,  by  shewing  what  deviations 
from  the  usual  condition  are  brought  about  by  nature  under 
circumstances  over  which  we  have  no  control. 

It  has  heeri  well  remarked,  that  the  accidental  structure 
of  one  plant  generally  presents  the  normal  structure  of  some 
other,  and  hence  by  studying  the  monstrosities  of  which 
a plant  is  susceptible,  we  may  perhaps  be  enabled  to  infer 
the  possibility  of  its  being  converted  into  something  else 
which  has  been  hitlierto  regarded  as  distinct  and  unrelated. 

Thus  in  a monstrous  Atriplex  horiensis  Fenzl  saw  a num- 
ber of  little  leaves  intervening  between  the  stamens,  and 
the  two  large  leaves,  which  usually  exist;  and  this  same 
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structure,  Moquin  Tanclon  remarks,  is  habitual  in  another 
allied  genus  of  the  same  family 

Thus  Decandolle  gives  us  an  example  of  a plum-tree,  one 
of  the  branches  of  which  bore  fruits,  some  with  the  usual 
structure,  and  others  with  the  form  and  structure  of  a siliqua. 
A Digitalis  is  also  mentioned  having  a corolla  so  regular, 
that  it  approached  very  nearly  to  the  tobacco-plant,  Nico- 
tiana  tabacum,  and  a calceolaria,  in  which  the  peculiar 
globous  character  of  the  petals  was  replaced  by  a tubular 
cylindrical  corolla,  which  approached  nearly  to  that  of  Fa- 
biana,  a genus  of  Solanece. 

Many  other  examples  of  this  resemblance  between  the 
monstrosities  of  one  plant  and  the  normal  structure  of  an- 
other are  given  in  Moquin  Tandou’s  work  *,  but  I need  not 
dwell  upon  them,  as  they  have  formed  the  particular  study 
of  my  friend  Mr.  Masters,  who  communicated  a Paper  on 
the  subject  at  the  last  Meeting  of  the  British  Association 
held  at  Aberdeen. 

Such  inquiries,  however,  may  be  expected  to  occupy  the 
attention  of  those  who  interest  themselves  on  such  ques- 
tions for  a considerable  period  to  come,  for  I can  hardly 
suppose  that  naturalists  in  general  will,  without  a long 
and  patient  examination,  resign  themselves  to  the  belief  in 
a doctrine,  which,  pushed  to  its  legitimate  consequences, 
would  compel  them  to  admit,  that  the  dull  spark  of  vitality 
which  barely  glimmers  in  the  Sponge  or  in  the  Polyp,  has 
by  a process  of  development  been  the  parent  of  all  those 
wonderful  modifications  of  structure  and  of  function  which 
are  displayed  in  the  higher  orders  of  creation. 

In  the  meanwhile,  if  I may  venture  to  offer  any  sugges- 
tions of  my  own  on  a subject  of  such  intricacy,  I should  be 
disposed  to  point  out  a parallel  between  the  rule  laid  down 

Teratologie  vegetate,  p.  342. 

As  Corymhiferce  resembling  Cyneroceptiala  by  the  florets  of  the  rays 
being  changed  into  tabular  florets,  like  those  of  the  disk.  {Tageies  erecta,  cf-c., 
Dec.  Org.  i.  455);  Polygala  vulgaris,  with  a single  ovule  like  that  of  the 
genus  Monnina ; Pocconia,  a genus  of  Papaveracecs  without  petals,  acquiring 
them,  and  thus  resembling  the  other  plants  of  this  family,  &c. 
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by  cbemists  in  treating  of  the  elements  of  brute  matter,  and 
tliat  wliicb  I should  recommend  to  naturalists  in  consider- 
ing the  subject  of  Species. 

Conscious  of  their  inability  to  determine  a priori  what 
bodies  are  really  elementary,  but  compelled,  for  the  purposes 
of  systematic  arrangement,  to  assume  certain  ones  to  stand 
in  that  relation  to  the  rest.  Chemical  Philosophers  have 
adopted  the  arbitrary  rule  of  regarding  as  an  element  what- 
ever has  not  yet  been  resolved  into  something  more  simple; 
and  accordingly  are  compelled  at  present  to  admit  more 
than  fifty  bodies  as  belonging  to  that  class. 

And  yet,  considering  that  many  of  these  very  neai’ly  ap- 
proach each  other  in  their  properties ; enter  very  scantily 
into  the  composition  of  matter;  bear  such  definite  relations 
one  to  the  other,  with  respect  to  their  combining  propor- 
tions, as  appear  to  indicate  a common  origin ; and,  lastly, 
present  many  striking  analogies  to  the  radicals  or  bases  of 
organic  compounds,  which  readily  yield  to  our  powers  of 
analysis;  no  one  in  the  present  day  would  maintain  that 

all  of  them  are  really  elementary. 

If,  however,  presuming  upon  this  admission,  a chemist 
were  to  propound  the  hypothesis,  that  all  known  substances 
are  derived  from  one  or  two  elements,  I conceive  he  would 
hardly  obtain  the  assent  of  his  brethren  to  so  sweeping 
a proposition. 

In  like  manner,  naturalists,  for  the  purposes  of  classifica- 
tion, have  been  obliged  to  adopt  a somewhat  arbitrary  test 
for  distinguishing  species  from  varieties,  regarding  those 
animals  or  plants,  which  by  their  intermixture  produce  no 
fertile  progeny,  as  belonging  to  different  species. 

And  yet  it  would  seem  probable,  apart  from  any  con- 
siderations connected  with  Mr.  Darwin’s  theory,  that  nature 
has  laid  down  no  rigid  or  unvarying  rule  in  this  respect, 
but  rather  that  the  general  tendency  of  her  operations  is, 
first  to  favour  the  mutual  influence  of  the  reproductive 
organs  in  direct  proportion  to  the  differences  between  the 
parents,  where  those  differences  are  slight  and  superficial; 
but  afterwards,  when  they  exceed  a certain  amount,  to  act 
in  the  opposite  direction,  by  multiplying  the  difliculties  to 
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fertilization  as  the  respeetive  parties  diverge  from  a common 
type,  and  thus  diminishing  the  chances  of  offspring  in  a pro- 
gressive ratio  until  they  become  at  last  infinitesimally  small. 

Whilst,  then,  in  our  classifications  of  plants  and  animals 
ve  adopt,  for  vant  of  a better,  this  arbitrary  rule  for  deter- 
mining a species,  we  need  not  shut  our  eyes  against  the 
theoretical  probability,  that  many  of  those  objects  which 
are  set  down  in  our  systematic  treatises  as  species,  are  in 
reality  only  well-established  varieties,  wliich  from  their  su- 
perior vigour  of  constitutiou,  or  better  adaptation  to  the  sur- 
rounding conditions,  have  maintained  their  ground,  whilst 
many  of  the  once  connecting  links  between  them  and  others 
have  died  away 

To  what  extent  the  number  of  existing  species,  both  in 
the  animal  and  vegetable  creation,  wdll  admit  of  reduction 
in  theory  by  the  adoption  of  this  principle,  is  a subject  well 
worthy  of  investigation ; but  there  is  a great  gulf  between 
the  act  of  merging  even  all  the  species  belonging  to  a well- 
defined  genus  into  one,  and  the  assumption  that  a verte- 
brated  animal  could  have  been  developed  by  natural  causes 
out  of  an  invertebral  one,  or  that  the  higher  faculties  of  the 
Human  Eace  could  have  emanated  from  the  glimmering 
Intelligence  perceived  in  the  Brute, 

Mr.  Murray,  in  a Paper  read  before  the  British  Association  at  Aberdeen, 
and  published  in  the  Edinburgh  New  Phil.  Journal  for  January,  1860,  has 
pointed  out,  under  the  name  of  the  Disguises  of  Nattire,  the  curious  resem- 
blances of  form  existiug  between  certain  animals  and  plants. 

It  strikes  me  that  some  of  these  might  be  e.xplamed  on  Darwin’s  Theory,  by 
the  greater  security  from  attack  aflbrded  by  some  of  these  forms,  or  by  the 
greater  advantages  for  propagation  presented  by  others. 

Supposmg,  for  instance,  a number  of  varieties,  more  or  less  approaching 
to  the  Mantis  tribe,  to  have  been  called  into  existence,  that  which  had  the 
nearest  resemblance  to  the  leaf  upon  which  it  lived,  would  be  most  likely  to 
elude  the  detection  of  the  animals  which  preyed  upon  it,  and  thus  to  maintain 
its  existence  for  a longer  period  than  the  rest. 

upposiup  also  a number  of  varieties  of  an  Orchid  to  be  produced,  those 
which  most  resembled  the  insects  of  the  country  would  be  most  likely  to  attract 
them,  and  consequmitly  to  have  their  pollen  conveyed  from  one  plant  to  an- 
o lei,  so  as  to  multiply  in  a greater  degree,  and  thus  to  become  established  in 
e country,  whilst  other  allied  forms  were  extenuinated. 
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Figure  1.  The  1st.  or  simplest  kind  of  reproduction,  by 
a division  of  Cells,  in  the  Palmella. 

Figure  2.  The  2nd.  stage,  by  means  of  Zoospores,  in  ditto. 

Figure  3.  The  3rd.  stage,  a.  by  Tetraspores,  b.  by  Con- 
ceptacles,  in  the  Rhodospermeae. 

Figure  4.  From  Pringsheim.  Vaucheria  sessilis,  shewing 
the  supposed  male  and  female  organs,  previously  to  im- 
pregnation. 

Figure  5.  Ditto,  shewing  the  same  organs  during  the  act 
of  fecundation.  In  both  these  figures,  a represents  the 
hornlet,  or  the  organ  from  which  the  antheridia  issue, 
and  b the  repository  of  the  spores,  or  pistillidia,  either  in 
a rudimentary  state,  or  in  one  more  fully  developed. 
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On  this  subject  I have  published  the  following  Essays  ; — 

1.  “ Three  Lectures  on  Agriculture.”  (1841.) 

2.  “On  the  Scientific  Principles  by  which  the  Application  of 
Manures  ought  to  be  Regulated.”  (Journal  of  the  Royal  Agri- 
cultural Society,  vol.  ii.,  1841.) 

3.  “ On  Public  Institutions  for  the  Advancement  of  Agriculture.” 
(Journal  of  the  Agricultural  Society,  vol.  iii.,  1842.) 

4.  “ On  the  Application  of  Science  to  Agriculture.”  (From  the 
Journal  of  the  Royal  Agricultural  Society,  vol.  iii.,  1842.) 

5.  “On  Institutions  for  the  Better  Education  of  the  Farming 
Classes,  especially  with  Reference  to  the  proposed  Agricultural  Col- 
lege near  Cirencester.”  (Murray,  1844.) 

The  above  Memoirs  appear  to  possess  either  too  local  or  too  tem- 
porary an  interest  to  deserve  republication ; but  the  following, 
delivered  before  the  Oxfordshire  Farmers’ Club,  Uov.  11,  1863,  and 
published  in  the  “ Gardeners’  Chronicle,”  points  out  some  general 
principles,  which  are,  perhaps,  not  sufficiently  kept  in  view  by 
practical  men,  and  which,  therefore,  may  he  worth  bringing  before 
the  public  again  in  the  present  volume. 


On  the  Supposed  Deterioration  of  the  Soil  of  G-reat  Bri- 
tain, through  the  Exhaustion  of  its  Vegetable  Mould. 

A Lectuee  delivered  before  the  Oxfordshire  Farmers’ 
Club,  Nov.  11,  1863. 

an  University  Professor  presumes  to  lecture  be- 
fore an  assembly  of  such  men  as  I see  around  me,  on 
a subject,  with  the  details  of  which  they  must  be  much  more 
familiar  than  himself,  the  only  way  in  which  he  can  hope  to 
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“The  means  of  increasing  or  preserving  the  vegetable  mould,” 
remarks  the  writer,  “ is  the  greatest  question  that  concerns  man, 
and  yet  one  which  is  scarcely  thought  of.  In  the  poorer  soils, 
which  include  a great  proportion  of  the  more  level  cultivable  por- 
tion of  the  globe,  the  vegetable  mould  is  fast  suffering  exhaustion 
under  the  present  system,  and  man  does  not  seem  to  be  aware  of 
what  he  is  about. 

“In  the  Eastern  States  of  North  America,  from  the  State  of 
Maine  to  Florida,  in  Lower  Germany  west  of  the  Vistula,  and  m 
many  parts  of  Spain  and  France,  the  vegetable  mould  is  much  ex- 
hausted, and  no  means  are  taken  to  prevent  ultimate  sterility. 

“ The  loss  has  been  so  great  as  almost  to  be  irremediable  by 
man,  and  perhaps  must  be  left  to  the  repairing  agency  of  Natui-e  ; 
first  to  cover  up  the  wasted  land  by  a dense  Pine  forest  for  a num- 
ber of  ages,  and  when,  by  this  means,  a sufficiency  of  mould  and 
moisture  of  climate  is  attained  for  the  growth  of  broad-leaved  trees, 
to  remain  for  ages  more  under  these ; or  if  the  exhaustion  is  too 
far  advanced,  or  the  climate  too  dry  for  forest  growth,  the  country 
to  be  again  dipped  for  a geological  period  under  the  ocean. 

“ In  most  places  of  the  American  Eastern  States,  except  the 
Pine  barrens  of  sheer  sand,  the  vegetable  mould  upon  the  clearance 
of  the  forest  cover,  amounts  to  from  a foot  to  eighteen  inches  of 
rich,  black,  vegetable  mould,  and  this  under  twelve  or  eighteen 
years  aeration  is  completely  dissipated,  nothing  remaininj,  but 
light-coloured  poor  mineral  earth,  such  as  would  delight  the  heart 
of  Liebig  or  Professor  Voelcker. 

“ Germany,  from  the  Vistula  to  the  German  Ocean,  with  the 
exception  of  the  rich  river  deltas,  is  almost  equally  exhausted,  not 
only  the  vegetable  mould  lost,  but  even  the  marl  and  clay  once  ex- 
isting in  the  soil  wasted  away,  forming  the  alluviums  of  the  Rhine, 
Weser,  Elbe,  and  Vistula.  In  the  greater  part  of  this  countiy 
nothing  remains  on  the  surface  within  reach  of  the  plough  but 
sterile  siliceous  sand,  termed  ‘ geest  land,’  perhaps  a conmption  of 

‘ giest  land.’  . . , 

“Liebig,”  continues  the  writer,  “has  written  m ignorance,  at 

least,  ignoring  the  importance  of  vegetable  the  garnere 

food  supply  of  the  higher  vegetables,  prepared  by  Mature  m a 
manner  perhaps  more  than  anything  else  shewing  a provision  o 
a means  to  an  end.  Liebig  seems  so  much  captivated  with  what 
he  caUs  absurdly  ‘inorgauics,’  (as  if  one  constituent  of  an  oiganism 
was  more  or  less  organic  than  another,)  as  almost  to  recognise 
nothing  else  necessary,  when  the  fact  is,  that  it  is  the  carbonic  acid 
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given  out  by  the  vegetable  mould  that,  increasing  with  water  sup- 
ply, renders  the  water  able  to  dissolve,  and  convey  these  minerals 
to  the  root-mouths  of  the  plant.  In  the  case  of  a heavy  crop  being 
produced  by  the  artificial  small  manures  so  much  vaunted  by  Liebig 
and  his  followers,  there  results  a great  exhaustion  of  the  other  com- 
ponents of  the  soil  not  easily  to  be  recovered.” 


This  communication,  as  proceeding  from  an  anonymous 
writer,  would  not  have  called  for  so  much  remark,  if  it  had 
not  been  countenanced  by  the  editor  of  the  influential  paper 
which  had  admitted  it  into  its  columns,  so  far  as  that  in  the' 
next  number  a leading  article  was  devoted  to  the  subject, 
in  which,  without  precisely  adopting  the  views  of  his  cor- 
respondent, the  journalist  seemed  to  adopt  the  idea  that 
the  earth  was  becoming  effete,  and  that  the  gradual  de- 
crease of  vegetable  mould  was  the  chief  cause  of  the  appre- 
hended ruin.  Now  this  erroneous  coneeption  of  the  causes 
of  the  sterility  of  soils  arises  from  a revival  of  tlie  exploded 
notion  that  vegetable  mould  serves  the  same  office  to  plants 
which  vegetable  food  does  to  animals,  and  consequently 
that  when  that  store-house  which  had  been  filled  by  the 
debris  of  former  generations  of  plants  is  once  eonsumed, 
the  crops  must  infallibly  fall  off,  owing  to  the  deficiency  of 
the  necessaj’y  provender.  This  opinion  w'as  adopted  in  his 
latter  publications,  to  a certain  degree,  at  least,  by  the  eele- 
brated  Saussure,  although  in  his  earlier  works  he  had  en- 
tertained sounder  views  on  the  subject;  and  notwithstand- 
ing its  being  in  direct  opposition  to  the  received  prineiples 
of  science,  it  held  its  ground  amongst  many  agricultural 
theorists,  until  Liebig  exposed  its  fallacy. 

Humus,  or  vegetable  mould,  it  was  shewn,  dissolves  in 
too  minute  quantities  iu  water  to  be  taken  up  to  any 
amount  by  plants.  Indeed,  if  it  were  otherwise,  it  would 
be  carried  oS  by  the  rain  that  fell  from  the  heavens,  and 
consequently  speedily  disappear.  It  is  only  through  its 
gradual  and  slow  conversion  into  carbonic  acid  .by  the 
oxygen  of  the  air  under  the  influence  of  moisture  that  it 
consumes  away,  to  be  again  renewed  by  the  living  plants 
w uch  aie  cultivated  in  the  soil.  There  exists,  indeed,  an 
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acid,  called  the  humic,  produced  by  the  actiou  of  oxygeu 
upou  it,  and  this  acid,  combining  with  calcareous  matter, 
forms  a compound  called  humate  of  lime;  but  that  this  can- 
not, as  has  been  sometimes  crudely  imagined,  be  the  medium 
through  which  plants  obtain  their  nutriment,  is  evident  from 
the  faet,  that  no  sueh  ingredient  is  found  in  the  water  of 
springs  that  percolate  through  vegetable  mould,  as  in  those 
of  the  stalaetitic  caverns  of  Franeonia,  where  the  water,  al- 
though it  has  trickled  through  liumiis,  is  nevertheless  per- 
fectly pure  and  limpid;  whereas  a very  small  admixture  of 
humic  acid  imparts  to  it  a yellow  or  brown  colour. 

Such  is  the  case  with  the  water  of  peaty  soils;  but  this, 
so  far  from  favouring  vegetation,  is  peculiarly  prejudicial  to 
it ; nor  can  a particle  of  humus  be  detected  in  any  portion 
of  the  vegetable  tissue.  Indeed,  from  the  late  researches  of 
the  present  Master  of  the  Mint,  it  would  appear,  that  a solu- 
tion of  vegetable  mould  is  incapable  of  gaining  admission 
at  all  into  the  tissue  of  a plant,  for  the  thin  membrane 
which  incases  the  extremities  of  the  roots,  although  easily 
penetrable  by  saline  solutions,  is  almost  impermeable  to 
bodies  of  a gummy  or  viscid  nature,  like  vegetable  extractive 
matter. 

A late  Memoir  by  Messrs.  Lawes  and  Gilbert,  on  the 
Cause  of  the  Failure  of  the  Clover  crop,  might  perhaps  be 
cited  by  some  as  affording  an  indirect  support  to  the  old 
theory,  which  supposes  manures  to  act  directly  by  providing 
nourishment  to  certain  plants. 

Finding  tliat  soils  which  yielded  abundant  crops  of  Cereals 
were  incapable,  even  though  richly  manured,  to  grow  Clover, 
these  gentlemen  arrived  at  the  conclusion,  that  the  latter  is 
one  of  a class  of  plants  which  depend  for  their  support  upon 
a supply  within  the  soil  of  complex  organic  compounds,  bear- 
iri",  as  it  would  seem,  the  same  relation  to  others,  which  the 
carnivorous  species  of  animals  do  to  graminivorous  ones. 

Now  this  explanation  seems,  in  my  humble  judgment,  so 
contrary  to  analogy,  that  I am  glad  to  escape  the  necessity 
of  adopting  it,  by  availing  myself  of  another  view  of  the 
subject  which  Baron  Liebig  has  suggested,  and  by  sup- 
posing that  the  cause  of  the  failure  of  the  Clover  may  have 
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been,  that  the  manure  had  not  penetrated  to  the  inferior 
strata  of  the  soil,  down  to  which  the  Clover  pushes  its  roots. 
Hence,  in  spite  of  the  superfluity  of  nutritious  matter  intro- 
duced into  the  soil,  the  Clover  languished  from  want  of  food 
in  the  parts  to  which  its  roots  resorted  for  subsistence. 

At  any  rate  we  should  be  disposed  to  wait  for  further 
experiments,  before  we  took  refuge  in  an  hypothesis  which 
seems  to  be  at  variance  with  our  preconceived  notions  with 
regard  to  the  functions  of  vegetable  life.  For  it  seems  evi- 
dent that  humus  can  form  vegetation  only  in  the  two  fol- 
lowing ways  : 1st,  by  absorbing  oxygen,  and  thereby  evolving 
carbonic  acid,  and,  2ndly,  by  its  porous  nature,  which  enables 
it  to  absorb  from  air  and  water  the  amraoniacal  salts  present 
in  both. 

In  a virgin  soil,  therefore,  exposed  for  the  first  time  to 
the  action  of  the  air,  much  carbon  and  much  nitrogen  will 
be  supplied  to  the  growing  plant  through  the  rapid  decom- 
position of  humus,  and  the  processes  of  the  living  organism 
will  thus  proceed  with  proportionate  activity. 

But  as  the  very  humus  which  possesses  these  elements  of 
fertility  is  itself  originally  derived  from  plants,  there  seems 
no  reason  to  doubt  that  it  will  be  reproduced  in  sufficient 
quantity  wherever  vegetation  is  proceeding  in  a vigorous 
manner.  Hence  the  fears  that  are  entertained  as  to  the 
exhaustion  of  the  soil  by  drawing  too  freelv  upon  lh.e  vege- 
table matter  accumulated  during  the  lapse  of  ages,  seem 
chimerical,  and  founded  upon  a mistaken  analogy  between 
plants  and  animals. 

Accordingly,  the  letter  Avhich  appeared  in  the  “ Times’' 
elicited  from  Baron  Liebig  a reply,  in  which,  under  a lively 
sense  of  the  injury  done  to  society  b\'  the  dissemination  of 
such  errors,  he  seems  to  treat  almost  as  a moral  delinquency 
the  revival  of  an  hypothesis  which  he  considers  to  have  been 
so  long  consigned  to  oblivion.  This,  however,  I shall  for- 
bear to  quote,  as  it  appears  to  me,  that  in  the  article  in 
question  upon  which  he  so  severely  comments,  there  is 
a certain  admixture  of  truth  with  error ; of  truth,  when  the 
writer  attributes  the  fertilizing  effect  of  humus  to  its  yield- 
ing carbonic  acid;  of  error,  when  under  the  influence  of  the 
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old  theory  whicli  regarded  vegetable  mould  as  itself  furnish- 
ing aliment  to  the  growing  plants  he  anticipates  the  ruin  of 
the  country  from  its  gradual  exhaustion. 

For  in  admitting  the  former  to  be  the  mode  in  which 
humus  favours  vegetation,  he  dispels  the  fears  which  its 
anticipated  exhaustion  might  inspire,  since  the  very  crops 
grown  upon  the  land  would  leave  behind  them  a residuum 
of  carbonaceous  matter  calculated  to  supply  by  its  erema- 
causis  the  same  necessary  pabulum. 

With  reference  to  the  support  which  this  theory  appears 
to  derive  from  experience,  it  cannot  indeed  be  disputed  that 
many  of  the  most  fertile  districts  in  the  ancient  world, 
and  some  of  those  in  the  modern,  have  sunk  into  absolute 
sterility. 

No  one  can  visit  the  shores  of  Asia  Minor,  the  Islands  of 
the  Archipelago,  or  certain  parts  of  Virginia,  without  being 
struck  with  the  contrast  between  their  present  condition, 
and  that  which  they  possessed  formerly. 

Nor  can  this  be  wholly  attributed  to  the  neglect  and 
ignorance  of  the  present  generation,  for  the  same  remark 
applies  to  certain  parts  of  Italy  in  which  the  people  are 
probably  in  no  worse  condition  than  formerly,  and  even  to 
Virginia,  and  other  parts  of  North  America,  where,  at  least, 
the  energy  of  the  population  has  nowise  degenerated. 

But  two  causes  may  be  pointed  out  capable  of  accounting 
for  this  deterioration,  without  supposing  that  the  exhaustion 
of  humus  can  have  had  anything  to  do  with  the  matter. 

The  first  of  these  is  the  reckless  destruction  of  timber, 
which  has  taken  place  to  so  large  an  extent,  that  whole  dis- 
tricts in  these  countries  present  a naked  surface,  exposed  to 
the  scorcliing  heat  of  summer,  and  to  the  biting  cold  pro- 
duced by  the  free  radiation  of  heat  from  their  surfaces  into 
space,  as  soon  as  ever  the  sunbeams  are  witlidrawn. 

Nor  is  this  arid  condition  of  the  soil  the  sole  cause  of  the 
absence  of  plants  in  the  deserts  of  Africa  and  Arabia,  for 
the  sudden  transition  from  extreme  heat  to  extreme  cold, 
w'hich  takes  place  in  these  regions,  is  in  itself  highly  preju- 
dicial to  the  health  of  most  species  of  vegetables. 

It  is  well  known,  from  the  accounts  of  travellers,  that 


the  Soil  of  Great  Britain. 


117 


after  a day  of  scorching  heat,  a night  supervenes  of  almost 
extreme  coldness,  one  severe  enough  even  to  cause  water  to 
freeze  in  porous  vessels,  in  which  manner  ice  is  commonly 
obtained  in  Bengal ; a cold  rendered  more  penetrating  from 
the  dryness  of  the  air,  which  causes  the  heat  of  the  body  to 
be  carried  oflf  with  greater  rapidity  than  would  happen  if  the 
atmosphere  contained  a large  amount  of  aqueous  vapour  in 
an  aeriform  or  transparent  condition. 

Tliis  cold  arises  from  the  free  radiation  of  heat  into  space 
from  the  ground,  during  the  cloudless  nights  that  prevail  in 
these  dry  and  tropical  regions.  But  independently  of  this, 
the  cutting  down  of  timber  exerts  a very  remarkable  in- 
fluence upon  the  rainfall  of  a country.  Trees  arrest  in  their 
progress  the  clouds  and  mists  which  sweep  over  the  surface 
of  the  ground,  and  cause  them  to  deposit  their  moisture  ; 
whilst  at  the  same  time  evaporation  from  the  ground  itself 
will  go  on  more  rapidly,  when  the  wind  has  free  access,  than 
when  the  ground  is  protected  by  wood. 

In  proof  of  the  extent  to  which  these  causes  have  operated, 
I must  refer  you  to  the  accounts  which  Boussingault  has 
given  with  respect  to  the  change  produced  in  the  climate 
of  Venezuela  by  the  cutting  down  of  its  forests,  and  likewise 
to  the  case  of  the  Island  of  Ascension,  where  the  removal  of 
the  timber  was  followed  by  the  drying  up  of  the  only  spring 
■which  the  island  possessed,  and  where  the  subsequent  re- 
storation of  the  trees  brought  with  it  the  recovery  of  the 
lost  water. 

These  and  other  instances,  which  I have  adduced  in  my 
late  publication  entitled,  “ Lectures  on  Climate  prove, 
that  man  has  in  many  instances  modified  in  a very  striking 
manner,  for  good  or  for  evil,  the  condition  of  the  countries 
in  which  he  has  established  himself.  Neither  do  I mean  to 
deny,  that  virgin  soil,  when  first  turned  up  by  the  plough, 
is  capable  of  yielding,  without  manure,  an  amount  of  pro- 
duce, which  no  skill  or  labour  can  extract  from  it  after  it 
has  been  long  in  cultivation,  and  which  therefore  makes  the 
latter  appear  by  the  side  of  it  w'anting  in  productive  power. 

Ihe  vegetable  matter  accumulated  by  the  decay  of  plants 
• Four  Lectures  on  Climate,  delivered  at  Torquay  in  1863. 
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during  centuries,  and  now  for  the  first  time  exposed  to  the 
influence  of  the  oxygen  of  the  air,  will  of  course  become  so 
rapidly  decomposed,  as  to  promote  in  an  extraordinary  man- 
ner the  growth  and  development  of  any  crops,  which  may  be 
brought  into  contact  with  the  gases  so  copiously  evolved 
from  it,  and  with  the  inorganic  constituents  so  plentifully 
stored  up  within  its  substance. 

It  is  in.  this  manner  that  we  may  explain  the  overflowing 
population  existing  in  many  ancient  countries,  which,  in 
spite  of  wars,  famines,  and  bad  government,  are  recorded  to 
have  sent  forth  armies  so  numerous,  as  to  tax  the  faith  of 
those  who  contemplate  their  desolate  state  and  deficient 
capabilities  at  the  present  time.  Look,  for  instance,  at  mo- 
dex’n  Palestine,  a country  not  bigger  than  Wales,  and  almost 
equally  mountainous,  and  yet  maintaining  in  ancient  times 
a number  of  fenced  cities,  inhabited  by  the  seven  different 
Canaan! tish  nations  which  the  Israelites  exterminated,  and 
afterwards  occupied  by  the  ten  tribes,  who,  we  are  told,  at 
the  period  of  their  greatest  prosperity  under  David,  num- 
bered 800,000  men  fit  to  bear  arms  in  Israel,  and  500,000 
in  J udah.  Surely  such  a teeming  population  implies  a richer 
soil  than  at  present  exists  in  this  region. 

But  leaving  out  of  the  account  these  exceptional  cases, 
which  can  only  occur  generally  in  a country  at  an  early 
stage  of  its  occupation,  or  in  a few  peculiarly  favoured  loca- 
lities in  one  long  inhabited,  I see  no  reason  to  suppose  that 
the  general  average  of  the  produce  need,  if  properly  and 
judiciously  cultivated,  fall  short  of  that  which  was  obtained 
from  the  laud  in  former  ages.  Liebig,  indeed,  who,  though 
utterly  opposed  to  the  humus  theory,  takes  as  gloomy  a view 
of  the  prospects  of  agriculture  as  the  advocates  of  that  hypo- 
thesis have  done,  brings  forward  the  case  of  the  Rhine  dis- 
trict of  Hesse,  as  shewing  that  the  produce  has  there  de- 
clined more  than  one-fifth  within  the  last  fifteen  years;  and 
some  expressions  in  his  book  respecting  England  might 
lead  us  to  infer  that  he  extends  the  same  remark  to  this 
country. 

This,  however,  as  he  assures  me  in  a letter,  is  a misunder- 
standing of  his  meaning ; what  he  really  asserted  being,  not 
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that  Great  Britain  had  diminished  in  its  produce,  but  only 
in  its  natural  fertility,  that  is,  the  quantity  which  it  would 
produce  if  unaided  by  foreign  auxiliaries.  Indeed,  it  must 
be  admitted  that  the  idea  of  an  actual  falling  off  of  our  pro- 
duce is  opposed  both  to  fact  and  probability — to  fact,  inas- 
much as  we  have  evidence  from  several  quarters  of  a real 
increase  in  the  produce  of  land  under  tillage  during  the  last 
half  century  ; by  probability,  as  the  increase  of  rents  and  of 
wages  which  had  taken  place  within  the  same  period,  evi- 
dently points  in  the  same  direction. 

Professor  Voelcker  has  given  a few  statements  in  support 
of  the  former  proposition  in  a lecture  delivered  before  the 
Royal  Institution  in  May  last.  Thus  in  the  parish  of  Ox- 
nead,  western  part  of  Norfolk,  the  wheat  crop  amounted  in 
1773  to  15  bushels  per  acre;  1784,  23  bushels;  1798,  28 
bushels;  average,  26  bushels.  Whereas  it  now  produces 
from  32  to  36  bushels. 

Holkham,  Norfolk;  in  1800,  24  bushels;  average  at  pre- 
sent, 36  bushels. 

Waterden,  near  Wells,  Norfolk ; 1800,  average  crop,  24 
bushels  per  acre  ; at  present,  36  bushels. 

Wymoudham,  near  Norwich  ; 1800,  average  crop,  20 
bushels;  1860,  average  crop,  32  bushels. 

Mr.  Hudson,  of  Castle  Acre,  states  that  the  average  wheat 
crop  round  Lynn  in  1800  was  20  bushels,  whereas  it  is  now 
from  32  to  36. 

Nor  is  it  necessary  for  Liebig’s  argument  to  be  able  to 
shew  that  a general  deterioration  iu  the  produce  of  the 
country  has  as  yet  actually  taken  place. 

Indeed  it  would  be  wonderful,  if  with  our  extended  com- 
merce and  unbounded  capital,  the  evil  tendency  of  an  er- 
roneous system  were  not  often  counteracted,  and  in  some 
degree  neutralized. 

It  is  sufficient  for  our  purpose,  if  we  are  able  to  shew 
that  where  there  has  been  an  augmentation  of  produce,  the 
improvement  is  attributable  to  expedients  which,  from  their 
very  nature,  are  temporary  and  precarious,  aud  where  there 
has  been  a falling  off,  the  deterioration  has  arisen  from 
causes  which  are  capable  of  removal. 
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For,  in  the  first  place,  it  must  be  evident,  that  the  only 
sound  and  rational  system  of  husbandry,  the  only  one  des- 
tined for  perpetuity,  and  capable  of  maintaining  itself  under 
all  tbe  vicissitudes  to  which  a country  is  exposed,  is  one  which 
draws  its  resources  from  itself,  and  not  from  without. 

Such  is  that  which  the  Chinese  and  the  Japanese  appear 
to  have  adopted,  and  which  has  preserved  their  vast  terri- 
tory in  a state  of  exuberant  fertility,  from  a period  long  ante- 
cedent to  that  which  witnessed  the  prosperity  of  those  clas- 
sical regions,  now  reduced  to  barrenness,  as  some  will  have 
it,  through  the  exhaustion  of  their  vegetable  mould. 

In  the  case  of  the  above  two  nations  the  processes  of 
farming  are  simplified  by  the  very  sparing  use  which  is 
made  of  animal  food,  so  that  little  or  no  stock  is  kept,  and 
hnman  excrement  is  almost  the  only  kind  which  is  avail- 
able as  a top-dressing  to  their  land. 

Now  as  this  must  consist  of  the  very  materials  which 
had  been  removed  from  the  land  by  the  preceding  crops, 
it  is  evident  that  by  taking  advantage  of  every  particle  of 
dung  which  the  town  populations  afford,  in  addition  to  the 
contents  of  their  own  privies,  the  farmers  may  be  enabled 
to  keep  up  the  land  for  an  indefinite  period  to  the  same 
high  standard  of  fertility  as  that  which  it  enjoyed  when 
first  cultivated.  It  is  a significant  fact,  that  with  them  the 
volatile  or  azotized  portion  of  the  manure  is  little  thought 
of,  for  the  dung-heap  is  left  exposed  to  the  sun  and  air, 
until  it  becomes  desiccated,  and  all  its  animal  matter  is 
destroyed.  It  is  a part  of  their  system  to  add  manure 
every  year,  but  fallow  crops  are  never  intercalated  with 
cereals,  as  with  us. 

A recent  writer  on  Japanese  agriculture  remarks,  that 
the  Empire  of  Japan  covers  an  area  about  equal  to  Great 
13ritain  and  Ireland,  and  that  owing  to  tlie  hilly  nature  of 
the  ground,  not  more  than  one-half  is  fitted  for  tillage. 
Nevertheless  its  population,  which  is  greater  than  that  of 
the  British  Islands,  is  maintained  exclusively  by  the  produce 
of  their  own  land,  whereas  Great  Britain  annually  imports 
corn  from  other  countries  to  the  extent  of  many  millions. 
Now  this  fact  alone  is  suflicient  to  falsify  those  theories 
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wliicli  attribute  the  falling  off  of  our  crops  to  the  exhaus- 
tion of  the  natural  humus. 

Were  there  any  truth  in  such  a notion,  the  long-con- 
tinued tillage  which  the  ground  has  undergone  iu  these 
countries,  and  the  reduction  of  the  whole  region,  so  many 
centuries  ago,  to  an  artificial  condition,  by  the  removal  of 
the  primaeval  forests,  and  by  bringing  the  whole  land  under 
the  dominion  of  man,  must  have  afforded  warnings  signifi- 
cant enough,  that  the  earth  was  approaching  its  dissolution. 

Nor  is  it  at  all  surprising,  if  this  decline  of  fertility 
should  have  been  perceived  in  other  regions. 

In  many,  indeed,  far  more  pains  have  been  bestowed  in 
getting  rid  of  these  excrementitious  matters  than  in  pre- 
serving them,  and  the  fable  of  Hercules  cleansing  the  Au- 
gean stable  by  forcing  the  waters  of  a river  througli  it,  is 
a type  of  what  is  often  done  iu  the  backwoods  of  America, 
and  in  certain  of  the  luoi’e  fertile  portions  of  Russia,  even 
at  the  present  day. 

In  such  cases  there  is  no  need  to  attribute  the  decay  of 
fertility  to  the  exhaustion  of  vegetable  mould  by  culture, 
since  the  removal  from  the  soil  of  the  inorganic  matters 
taken  up  by  a number  of  successive  crops,  sufficiently  ex- 
plains the  impoverishment  which  it  has  experienced. 

But  iu  countries  somewhat  more  advanced,  various  ex- 
pedients are  resorted  to  with  greater  or  less  success,  in 
order  to  bring  back  the  laud  to  its  original  state  of  pro- 
ductiveness. 

In  thinly-peopled  regions  indeed,  where  an  abundance 
of  unclaimed  territory  exists,  upon  which  to  fall  back,  it 
has  been  found  most  easy  to  abandon  the  old  and  exhausted 
land,  and  to  resort  to  new,  so  that  the  system  of  fallowing, 
which  has  held  its  ground  in  most  nations  till  a recent 
period,  is  iu  fact  an  expedient  borrowed  from  the  practice 
which  the  early  settlers  in  every  country  have  been  ac- 
customed to  adopt,  of  abandoning  the  laud  which  did  not 
of  its  own  accord  yield  them  sufficient  returns. 

The  injurious  consequences  of  this  system  of  draining 
the  natural  resources  of  the  soil,  without  attempting  to 
restore  them,  are  shewn  iu  the  gradual  diminution  of  pro- 
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cluce  wliich  has  taken  place  in  the  six  Southern  States  of 
tlie  American  Confedei’acy,  where  the  number  of  bushels 
of  wheat  grown  in  1840  was  2,014,111,  whereas  in  1850  it 
had  sunk  to  1,053,192  bushels;  and  wheti  that  of  potatos, 
of  which,  in  1840,  35,207,500  bushels  had  been  grown,  not 
more  than  19,418,100  were  obtained  from  the  same  tract 
in  1850.  Indeed,  we  in  Europe  are  obliged  to  look  for  our 
supply  of  corn,  not  to  the  surplus  produce  of  the  Eastern 
States,  but  to  the  vast  prairie  lands  of  Illinois  and  Michigan, 
where  the  original  fertility  of  the  soil  has  not  yet  been  sen- 
sibly reduced  by  continued  cropping.  This  has  been  the 
cause  of  the  wonderfully  rapid  I’ise  of  the  Port  of  Chicago 
on  Lake  Erie,  the  great  emporium  of  the  corn  trade  of  the 
Western  States  of  America. 

But  there  can  be  no  doubt,  that  here  also  the  same  effects 
will  ensue,  and  that  in  a few  years  the  land  will  sink  to  the 
same  condition  as  that  in  the  older  settlements,  not  indeed 
reduced  to  sterility,  through  the  exhaustion  of  its  vegetable 
mould,  but  requiring  that  aid  from  tillage  and  manure  which 
is  found  in  other  cases  indispensable. 

In  more  thickly-peopled  regions,  two  methods  are  resorted 
to  for  the  purpose  of  restoring  to  the  land  a portion  at  least 
of  its  original  fertility. 

The  first  of  these  is  carried  on  by  the  operations  of 
ploughing,  harrowing,  &c.,  by  which  we  set  free  a portion 
of  those  ingredients  which  exist  so  locked  up  in  the  soil,  as 
not  to  be  available  for  the  uses  of  the  plant. 

For  it  must  be  recollected,  that  there  are  few  soils  so 
sterile,  and  few  rocks  so  destitute  in  themselves  of  fertiliz- 
ing ingredients,  as  not  to  contain  enough  for  almost  any 
number  of  successive  crops,  so  that  the  only  reason  why 
they  require  to  be  stirred  up  and  pulverized  by  the  labour 
of  the-  husbandman  is,  that  only  a very  small  portion,  de- 
rived chiefly  from  the  surface,  is  naturally  in  a condition  to 
be  absorbed  by  the  roots  of  plants 

Accordingly  in  some  cases,  as  in  the  well-known  one  at 
Lois  Weedon,  in  Northamptonshire,  a long  series  of  abun- 
See  the  Abstract  of  my  Memoir  on  the  Eolation  of  Crops,  Part  I.  p.  15. 
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dant  wheat  crops  has  been  obtained  without  any  manure  at 
all,  simply  by  allowing  one  half  of  the  ground  under  culti- 
vation to  remain  fallow  every  alternate  year,  after  having 
been  broken  and  stirred  up  effectually  by  the  spade. 

But  experience  appears  to  have  shewn,  that  on  lands  in 
general  no  expenditure  of  labour,  that  can  be  regarded  re- 
munerative, will  suffice  for  bringing  into  an  available  con- 
dition for  the  purposes  of  the  plant,  a sufficient  quantity  of 
the  dormant  ingredients  of  a soil,  to  supply  materials  for  an 
abundant  harvest. 

Hence,  under  the  operation  of  mere  tillage,  land  would 
become  gradually  less  and  less  productive,  until  it  failed  at 
length  altogether  to  yield  a profitable  return. 

The  elements  of  fertility  indeed  exist,  and  will  by  slow 
degrees  be  brought  into  an  available  condition,  but  not 
rapidly  enough  to  meet  the  wants  of  the  hushaudraan,  who, 
although  informed  by  the  chemist,  that  he  has  a store  of 
wealth  under  his  feet  which  is,  practically  speaking,  in- 
exhaustible, soon  finds  by  experience,  that  the  greater  part 
of  it  lies  beyond  his  reach,  and  is  therefore  to  him  as  though 
it  did  not  exist.  "Were  he  therefore  to  rely  upon  this  dor- 
mant capital,  he  would  find  himself  in  the  condition  of 
a landholder,  who  should  have  inherited  a mine  of  some 
precious  material,  but  one  which  could  only  be  extracted  by 
a slow,  laborious,  and  expensive  process. 

His  frugal  ancestors,  indeed,  having  laid  by  the  profits  of 
the  ore,  which  during  a long  succession  of  years  they  had 
dug  out,  and  having  handed  down  from  father  to  son  their 
joint  acquisitions,  would  have  secured  to  the  present  pro- 
prietor the  enjoyment  of  wealth,  had  he  only  put  out  to 
interest  the  capital  that  had  descended  to  him,  and  been 
content  to  live  upon  its  proceeds. 

But  if,  presuming  upon  the  fact  that  a vast  and  unlimited 
amount  of  ore  not  yet  worked  out  still  lay  dormant  in  the 
rock,  he  chose  to  squander  away  the  accumulation  of  ages, 
he  would  he  sure  to  find  to  his  cost,  that  what  he  could 
extract  by  dint  of  labour  from  the  earth,  left  him  after  all 
but  a scanty  subsistence,  and  perhaps  even  one,  which  (as 
we  are  told  by  Sir  W.  Armstrong  will  one  day  be  the  case 
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with  our  coal)  may  have  become,  in  consequence  of  the  in- 
creasing depth  from  which  it  could  alone  be  obtained,  vir- 
tually inaccessible. 

And  such  would  be  the  case  with  the  British  landholder, 
were  it  not,  that  our  extended  commerce  and  vast  capital 
enable  us  for  a time  to  replace  iu  a great  degree  by  artificial 
substitutes  the  valuable  materials  which  are  so  recklessly 
squandered. 

Restoration  oe  Fertility, 

And  this  leads  me  to  the  second  branch  of  the  subject, 
namely,  the  means  of  restoring  the  materials  consumed  by 
preceding  crops,  through  the  aid  of  manures. 

The  soundest  and  most  efficacious  method  of  effecting  this 
object  is  the  one  already  alluded  to  as  in  use  from  time  im- 
memorial in  China  and  Japan,  where  human  excrements  are 
employed  almost  exclusively,  for  the  purpose  of  replacing 
what  had  been  removed  by  the  crops  which  afford  subsist- 
ence to  man. 

In  most  other  countries,  in  lieu  of  this,  the  most  unfailing 
recipe,  various  artificial  substitutes  have  been  resorted  to, 
and  especially  some  form  of  phosphate  of  lime,  that  being  the 
mineral  substance  which  enters  most  largely  into  the  con- 
stitution of  our  crops  in  general. 

As  I am  lecturing  to  practical  farmers,  I will  not  dwell 
upon  the  various  sources  from  which  this  important  article 
is  derived,  whether  from  the  bones  of  animals  or  from  the 
recesses  of  the  earth ; suffiee  it  to  say,  that  although  oxen 
and  other  cattle  are  slaughtered  in  vast  numbers  on  the 
Pampas  of  Peru,  often  for  no  other  purposes  than  for  the 
sake  of  their  bones  and  tallow,  the  demand  for  the  former 
has  of  late  years  so  greatly  exceeded  the  supply,  that  vari- 
ous mineral  substitutes  have  been  proposed  for  furnishing 
the  same  ingredient. 

One  of  these, — a mineral  deposit  in  Spanish  Estremadura, 
of  considerable  extent,  and  consisting  mainly  of  phosphate 
of  lime  in  a state  of  great  purity, — I explored  myself  in 
1813,  at  the  request  of  the  Royal  Agricultural  Society,  and 
I am  happy  now  to  find,  that  the  impediment  to  its  intro- 
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cluction,  namely,  the  difficulty  of  transport  to  the  nearest 
sea-port,  which  precluded  its  use  at  the  time  of  my  visit, 
has  been  now  removed,  by  the  construction  of  a railroad  in- 
tended to  connect  Lisbon  and  Madrid,  which  passes  near 
the  spot  where  the  bed  occurs. 

You  will  see  on  the  table  specimens  of  all  the  various 
mineral  phosphates  that  I have  been  able  to  collect,  many 
of  which  are  doubtless  familiar  to  you,  as  they  are  derived 
from  rocks  in  this  country,  especially  those  near  Ipswich, 
near  Cambridge,  and  about  Farnham  in  Hampshire. 

But  as  phosphate  of  lime  alone  is  insufficient  to  maintain 
the  fertility  of  land  unimpaired  for  any  length  of  time,  re- 
sort has  lately  been  had  to  guano,  which,  besides  phosphoric 
acid,  contains  other  fertilizing  ingredients. 

Of  this,  2,837,365  tons  have  been  exported  into  Europe 
within  seven  years®,  and  as  one  example  of  the  advantage 
derived  from  its  use,  it  may  be  stated  that  experiments 
made  in  six  places  of  the  kingdom  of  Saxony  shewed,  that 
each  cwt.  put  upon  the  ground  produced  150  lbs.  of  wheat, 
400  lbs.  of  potatos,  and  200  lbs.  of  clover  more  than  the 
same  sized  farm  yielded  without  it. 

Now  the  superior  efficacy  of  guano  can  hardly  be  explained 
from  its  analysis  alone,  for  by  referring  to  the  following 
table,  which  is  given  on  the  authority  of  Liebig,  it  will  be 
seen,  that  in  addition  to  phosphoric  acid  it  contains  only 
from  1|^  to  2 per  cent,  of  potass,  and  from  2 to  2^  of 
magnesia. 


COIfSTITVENTS  OP  100  PaETS  OP  THE  ASH. 


Guano. 

■Wheat. 

Peas  and 
Beans. 

Rape. 

Potass  . . . . 

1-5  to  2 

30 

4B 

24 

Lime  . . . . . 

34  to  37 

4 

6 

10 

Magnesia  . . . . 

2’5  to  2-0 

12 

6 

10 

Phosphoric  acid  . 

41  to  40 

45 

36 

36 

' Mr.  Markham,  in  his  “ Travels  in  Peru,”  states  that  the  Chincha  Islands 
in  the  Bay  of  Peru  contained,  in  1853,  12,376,100  tons  of  guano,  of  which 
2,837,365  tons  had  been  exported  up  to  the  year  1860.  In  that  year  as  many 
as  433  vessels,  with  a tonnage  of  348,554  tons,  had  loaded  in  the  Chineha 
Islands ; so  that  at  that  rate  the  store  of  guano  in  those  Islands  will  not  last 
more  than  twenty -three  years,  or  beyond  the  year  1883. 
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Now  tiiese  quantities  are  so  small,  that  Liebig  is  inclined 
to  attribute  the  superiority  of  guano  over  simple  phosphate 
of  lime  to  the  ammoniacal  salts  it  contains.  Yet  it  is  found 
that  the  addition  of  ammonia  to  bones  does  not  render  them 
equally  efficacious,  and  hence  Liebig  looks  to  the  oxalic  acid 
present  in  guano  as  contributing  to  its  beneficial  action; 
for  this  acid,  if  assisted  with  moisture,  unites  with  the  lime, 
and  sets  free  the  phosphoric  acid,  which,  combining  with 
the  ammonia,  forms  a salt,  affording  from  its  easy  solubility 
a ready  supply  of  nutriment  to  plants. 

But  even  guano  after  a time  loses  its  efficacy,  and  this 
may  be  explained  by  comparing  its  composition  with  that 
usually  given  of  the  inorganic  constituents  of  the  seeds  cul- 
tivated for  food,  for,  whilst,  for  example,  wheat  yields  an 
ash  containing  30  per  cent,  of  potass  and  12  of  magnesia  to 
45  of  phosphoric  acid ; peas  and  beans,  40,  and  rape,  24  of 
potass  to  36  of  phosphoric  acid ; guano,  as  we  have  seen, 
furnishes  only  to  2 per  cent,  of  potass,  and  2 of  magnesia, 
to  about  an  equal  amount  of  this  same  acid. 

So  soon,  therefore,  as  the  available  potass  or  magnesia 
present  in  the  soil  becomes  expended,  the  phosphoric  element 
of  the  guano  will  cease  to  contribute  to  the  growth  of  the 
plants  submitted  to  its  influence. 

Even  guano  therefore  is,  after  all,  an  imperfect  substitute 
for  those  excrementitious  matters,  which  experience  led  the 
farmer  to  apply  to  his  land,  long  before  the  reason  of  their 
efficacy  was  discovered. 

The  excrements  of  his  cattle,  mixed  with  the  straw  and 
other  refuse  of  the  crops  he  cultivates,  are  used  under  the 
name  of  farm-yard  manures,  and  are  regarded  in  all  coun- 
tries amongst  the  most  valuable  as  well  as  the  most  acces- 
sible kinds  of  manure  which  can  be  applied  to  hand. 

But  they  are  inadequate  to  fulfil  their  appointed  office, 
both  in  quantity  and  in  quality  ; in  quantity,  because  they 
represent  merely  the  inorganic  constituents  of  the  food  which 
the  cattle  have  consumed,  and  consequently  do  not  replace 
the  loss  occasioned  by  the  sale  of  corn,  legumes,  and  live 
stock  off  the  property  ; in  quality,  because  as  the  dung  of 
cattle  is  derived  from  the  hay,  clover,  turnips,  &c.,  which 
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they  feed  upon  ; and  as  these  contain  a larger  proportion  of 
the  ingredients  required  for  the  straw  of  the  cereals  than 
for  their  grain,  it  follows  that  Avhilst  the  former  is  aug- 
mented, the  latter  will  suffer  both  relatively  and  absolutely ; 
relatively,  because  the  straw  will  be  developed  more  than  the 
grain  j absolutely,  because  the  iucrease  in  the  straw  draws 
off  a larger  quantity  of  those  ingredients,  which  the  grain 
afterwards  produced  requires  for  coming  to  maturity. 

The  system  of  intercalating  fallow  crops  serves  indeed  for 
a time  to  prevent  our  perceiving  the  deterioration  which  the 
land  has  undergone,  because  these  draw  their  supply  of 
nourishment  from  a deeper  stratum,  and  thereby  bring  up 
to  the  surface  a fresh  supply  of  nutritive  matter,  which, 
after  passing  through  the  system  of  the  cattle  which  feed 
upon  them,  is  distributed  over  the  surface  soil  in  the  form 
of  stable  or  farm-yard  manure.  But  this  resource  w'ill  at 
length  come  to  an  end  by  the  exhaustion  of  the  subsoil  from 
which  the  new  supply  is  drawn,  as  the  failure  of  the  clover 
and  other  crops  alone  is  sufficient  to  evince. 

We  arrive,  then,  at  length  at  the  conclusion,  which  the 
oldest  nations  on  the  globe,  namely,  the  Chinese  and  Ja- 
panese, have  recognised  practically  from  time  immemorial, 
namely,  that  the  only  method  of  maintaining  our  land  for 
an  indefinite  period  in  a condition  of  undiminished  fertility, 
is  by  availing  ourselves  of  the  excreraeutitious  matters  not 
only  of  cattle  but  also  of  man,  and  in  taking  advantage  of 
the  latter  by  not  allowing  that  derived  either  from  the 
country  or  the  town  population  to  run  to  waste.  In  a per- 
fect system  of  farming,  it  is  evident  that  care  would  be  taken 
to  restore  to  the  land  all  that  had  been  withdrawn  from  it, 
except  that  small  proportion  which  had  been  appropriated 
by  the  increasing  population  of  the  country,  or  was  con- 
tained in  the  solid  portions  of  those  individuals  who  had 
been  interred  in  their  cemeteries  ; and  even  the  latter  would 
no  doubt  after  a certain  lapse  of  years  be  rendered  back  to 
the  soil  from  which  they  were  derived. 

In  the  state  of  things  thus  supposed  we  might  even  an- 
ticipate an  iucrease  of  fertility  the  longer  the  ground  re- 
mained under  cultivation,  because  every  arable  soil  contains 
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a large  amount  of  pliosplioric  acid,  of  alkalies,  and  of  earths 
in  a condition  not  available  at  one  time  to  the  plant,  which, 
however,  by  degrees,  through  the  action  of  air  and  water,  is 
rendered  soluble ; so  that  in  a field  under  constant  tillage 
more  and  more  of  its  inorganic  ingredients  will  be  rendered 
fitted  for  agricultural  purposes.  Nor  under  these  circum- 
stances will  it  so  much  matter,  whether  the  manures  have 
retained  their  ammonia,  as  every  soil  absorbs  from  the  rain- 
water or  from  the  atmosphere  more  of  this  ingredient  than 
is  requii’ed  for  any  ordinary  crop. 

We  perceive,  therefore,  the  theoretical  correctness  of  the 
principle  upon  which  Liebig  proceeded  in  proposing  a set  of 
mineral  manures  adapted  to  each  particular  crop,  as  being 
calculated  to  supply  the  w'aste  of  nutritive  matters  occa- 
sioned, by  restoring  them  in  a proportion  as  nearly  as  pos- 
sible corresponding  with  that  in  which  thej^  had  been  with- 
drawn. Their  failure,  which  is  not  now  disputed  even  by 
their  inventor,  arose  from  the  reduction  of  the  ingredients 
of  which  they  were  composed  into  a condition  in  which  the 
roots  of  plants  were  incapable  of  absorbing  them.  Fearing 
lest  the  alkaline  matters  should  be  washed  away  by  the  rain 
before  they  could  be  assimilated,  Liebig  directed  that  the 
materials  should  be  fused  together  in  a reverberating  fur- 
nace, supposing  that  in  that  state  they  would,  when  spread 
over  the  soil,  become  gradually  dissolved  in  water,  and 
thus  in  a liquid  state  be  applied  to  tbe  absorbing  surfaces 
of  the  plant. 

But  it  has  since  been  rendered  extremely  probable  by  the 
important  researches  of  Professor  Way,  that  roots  chiefly 
derive  their  nutritive  matters  from  what  is  held  by  the  soil 
in  a solid  condition.  Way  observed,  that  soils  possess  the 
power  of  absorbing  from  aqueous  solutions  of  saline  matters, 
sometimes  the  whole,  sometimes  the  base  only  of  tbe  dis- 
solved salt,  and  that  in  the  latter  case  tbe  acid  of  the  salt 
from  Avhich  the  soil  had  withdrawn  the  base,  passed  through 
it  in  combination  with  lime.  This  power  of  arresting  either 
the  whole  or  a portion  of  tbe  saline  ingredients  circulating 
through  the  soil  in  a state  of  solution  in  water,  Liebig  as- 
cribes to  the  attraction  exerted  by  the  surfaces  of  the  earthy 
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matter  for  these  ingredients,  and  lie  is  of  opinion,  that 
whilst  this  attraction  is  powerful  enough  to  prevent  in  great 
measure  the  nutritive  matters  from  being  carried  off  by  tbe 
water  which  percolates  the  soil,  it  does  not  hinder  the  roots 
from  absorbing  what  they  are  brought  into  contact  with, 
and  thus  is  no  obstacle  to  their  becoming  subservient  to  the 
nutrition  of  the  plant. 

It  is,  therefore,  only  by  the  combined  action  of  tlie  mois- 
ture present,  and  of  the  absorbing  surfaces  of  the  roots, 
- that  the  minute  quantities  of  pot.ass,  phosphate  of  lime,  and 
other  fertilizing  materials,  which  are  attached  to  the  sur- 
faces of  the  soil,  can  be  rendered  soluble,  so  as  to  find  access 
to  the  growing  plant. 

But  where,  as  in  Liebig’s  manures,  the  ingredients  were 
all  fused  into  a mass,  it  became  impossible  for  these  coni- 
biued  agencies  to  overcome  the  attraction  which  bound  tbcra 
together,  with  sufficient  readiness  at  least  to  render  them 
available  for  the  uses  of  the  plant. 

The  above  considerations  may  perhaps  furnish  an  answer 
to  an  objection,  which  I dare  say  many  of  you  may  lie  dis- 
posed  to  make  to  my  position,  that  eyen  guano,  if  applied 
year  after  year  to  the  same  soil,  will  in  the  end  bring  about 
its  impoverishment. 

If,  it  may  be  said,  this  arises  from  the  deficiency  of  potass 
and  of  magnesia,  why  not  supply  these  ingredients  in  the 
proportions  iii  which  they  will  be  required,  and  thus-  prevent 
the  soil  from  being  exhausted  of  any  one  of  the  elements 
of  its  fertility  ? 

Now  without  entering  upon  the  question,  whether  the 
requisite  quantity  of  pearl-ash,  or  of  a soluble  salt  of  mag- 
nesm  could  be  obtained  at  a price  for  which  the  farmer  would 
be  indemnified  by  the  increase  occasioned  in  his  crop,  I may 
remmd  you,  that  in  order  that  these  ingredients  should  be 
serviceable,  they  must  be  applied  in  such  a form  and  in 
such  quantities,  as  to  be  present  everywhere  throughout  the 
substance  of  the  soil,  and  to  be  there  fixed  in  a state  of 
ciemical  or  physical  adhesion  so  intimate,  as  to  resist,  to 
a certain  extent  at  least,  the  action  of  the  weather. 

le  fanner,  therefore,  who  should  add  only  that  quantity 
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of  potash  or  of  magnesia  which  va'ouIcI  be  required  by  the 
crop  that  he  hoped  to  raise,  would  be  grossly  disappointed 
in  his  calculations ; first,  because  in  the  state  in  which  these 
ingredients  were  administered,  a large  proportion  of  each 
would  be  dissolved  and  carried  into  the  subsoil  by  the  rain ; 
secondly,  because  what  remained  for  the  plant  to  take  up 
must  be  so  distributed,  as  that  the  spongioles  of  each  root 
should  find  in  contact  with  them  that  amount  which  the 
plant  itself  requires  for  its  healthy  development. 

This  of  course  implies,  that  a much  larger  proportion  of 
them  should  be  introduced  than  would  be  required  by  the 
crop  grown. 

One  difficulty,  moreover,  in  the  administration  of  such  sub- 
stances as  manures,  arises  from  their  too  ready  solubility, 
which  requires  to  be  counteracted  by  combining  them  with 
some  substance  which  should  render  it  more  difficult  for 
water  to  take  them  up  ; and  in  the  attempt  to  do  this,  we 
are  apt  to  fall  into  the  opposite  extreme,  and,  as  Liebig  had 
done  in  his  original  mineral  manure,  to  render  the  material 
unfitted  for  the  roots  to  act  upon,  or  rather  bring  them  into 
a condition,  which  incapacitates  them  for  their  ready  diffu- 
sion through  the  soil  in  those  minute  quantities  which  allow 
the  roots  to  absorb  them. 

The  failure  of  Liebig’s  mineral  composts,  whilst  it  reads  us 
an  useful  lesson  as  to  the  danger  of  calculating  upon  the 
apparently  soundest  d priori  conclusions  in  their  application 
to  practice,  may  also  suggest  a caution  to  those, -who,  pre- 
suming upon  their  present  ability  to  obtain  artificial  ma- 
nures at  prices  low  enough  to  be  remunerative,  carry  on 
a system  of  high  farming  without  considering  its  ultimate 
consequences  upon  the  fertility  of  the  soil. 

A large  proportion  of  the  ingredients  which  analysis  shews 
to  be  present  in  the  earth,  are,  as  has  been  already  pointed 
out,  in  the  condition  of  those  existing  in  Liebig’s  manures, 
namely,  locked  up  by  so  close  an  affinity,  as  to  require 
a long  period  of  time  to  render  them  soluble. 

Hence,  if  by  the  application  of  phosphates,  guano,  &c., 
or  still  more  by  the  addition  of  nitrogenous  substances,  we 
succeed  in  extracting  from  the  soil  for  a series  of  years  an 
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abundant  return,  we  are  exhausting  in  the  same  proportion 
the  supply  of  those  ingredients  which  the  manures  employed 
do  7iot  contain,  and  thereby  are  bringing  on  a period  of 
sterility. 

And  although  a single  district  or  nation  may  avert  this 
catastrophe,  by  procuring  from  foreign  lands  the  materials 
wanting  to  make  good  the  deficiency,  and  to  restore  the 
balance,  yet  if  the  general  system  of  European  culture  pro- 
ceed, as  appears  to  be  the  case  at  present,  on  this  mistaken 
principle,  it  is  much  to  be  feared  that  the  supply  will  not 
equal  the  demand,  and  consequently  that  the  prices  of  the 
article  required  will  run  too  high  to  be  remunerative. 

With  reference  to  this  and  other  allied  subjects,  I would 
strongly  recommend  to  my  audience  the  perusal  of  the  latter 
part  of  the  Report  of  the  Jury  on  Chemical  Products  and 
Processes  exhibited  at  the  late  International  Exhibition, 
which  has  been  drawn  up  by  that  distinguished  chemist 
Professor  Hofmann. 

In  this  report  they  will  see  the  rival  claims  of  Baron 
Liebig,  and  of  our  own  experimental  agriculturists,  Messrs. 
Lawes  and  Gilbert,  fairly  and  clearly  discussed ; and  whilst 
the  services  rendered  to  practical  farming  by  the  laborious 
researches  of  the  latter  are  candidly  stated,  due  credit  is 
paid  to  the  philosophical  views  contained  in  the  new  work 
of  Baron  Liebig,  entitled  “The  Natural  Laws  of  Hus- 
bandry,” which  cannot  fail  in  the  long  run  to  exert  a wide- 
spreading  influence  over  the  principles  of  farming. 

And  I am  much  mistaken,  if  the  censures  which  the 
author  has  passed  upon  the  system  now  so  prevalent  in 
this  country  in  disposing  of  our  sewage,  although  perhaps 
couched  in  too  vehement  terms  of  invective,  will  not  even- 
tually be  acquiesced  in  as  in  the  main  correct.  Whatever 
opinion  may  prevail,  as  to  the  power  of  a great  commercial 
and  wealthy  nation  to  replace  by  artificial  substitutes  the  loss 
sustained  by  the  waste  of  its  town  sewage  (and  it  must  be 
recollected,  that  the  question  is  not  whether  the  loss  can 
be  replaced,  but  whether  the  substitutes  can  long  continue 
to  be  obtained  at  prices  which  will  be  remunerative),  no 
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doubt  can  be  entertained  as  to  tlie  value  of  tbe  material 
itself,  wbich  in  consequeuce  of  tbe  existing  arrangements  is 
so  recklessly  squandered. 

In  a few  cities  indeed,  as  is  notoriously  the  case  in  that 
in  which  this  lecture  is  delivered,  the  very  end  for  tbe  sake 
of  which  the  loss  of  our  sewage  is  in  other  cases  submitted 
to,  namely,  the  prevention  of  epidemics,  and  the  preserva- 
tion of  the  health  of  the  community,  is  altogether  over- 
looked. 

In  most  other  towns,  the  accumulated  filth  is  carried  off 
from  the  vicinity,  and,  if  lost  to  the  community,  is  at  least 
rendered  innocuous. 

But  in  Oxford  a large  portion  of  the  sewage  is  made  to 
empty  itself  into  the  bed  of  a river,  often  nearly  destitute 
of  water,  under  the  most  public  of  its  thoroughfares,  and  in 
close  contiguity  to  many  of  its  dwelling  houses  and  some  of 
its  collegiate  buildings. 

I do  not  know  that  any  so  flagrant  a case  of  mismanage- 
ment as  this  can  elsewhere  be  cited,  but  in  very  many  of 
our  large  towns  the  sanitary  object  is  consulted  without  re- 
gard to  the  economical  one,  and  the  only  aim  appears  to  be 
that  of  the  getting  rid  of  the  nuisance  with  the  least  danger 

to  the  health  of  the  community. 

For  this  purpose  a system  of  dilution  has  been  adopted, 
which,  though  it  facilitates  the  removal  of  the  excremen- 
titious  matters  from  the  vicinity  of  the  town,  limits 
application  as  a manure  to  those  crops  which  admit  of  irri- 
gation throughout  the  year,  and  precludes  their  employment 
as  a top-dressing  generally  to  cereals. 

Dr.  Hofmann,  indeed,  in  his  Report,  is  sanguine  enough 
to  anticipate  the  period,  when  a system  of  pipes  will  be  car- 
ried along  the  whole  length  and  breadth  of  cultivable  laud 
in  the  country,  co-extensive  with  those  which  now  convey 
the  sewage  away  from  the  town  population. 

But  if  this  scheme  should,  from  its  gigantic  proportions, 
be  regarded  as  inapplicable  to  the  generality  of  the  estates 
in  this  country,  it  may  still  be  found  feasible  to  devise  some 
raetbod  of  deodorizing  and  rendering  inoffensive  the  sewage 
matter  itself,  so  as  to  render  possible  a return  to  the  old  plan 
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of  cesspools  now  in  use  in  most  continental  cities  ; although 
I fear  it  must  be  admitted  to  be  one,  which  under  its  exist- 
ing arrangements  is  not  sutficieutly  free  from  those  objec- 
tions of  annoyance  to  the  senses,  and  of  injury  to  the  health, 
which  have  caused  it  to  be  superseded  in  this  country. 
Nevertheless,  I have  lately  seen  at  Coventry  a plan  adopted, 
which  seems  to  fulfil  those  conditions  both  of  health  and  of 
economy,  which  ought  to  be  jointly  aimed  at;  the  sewage 
being  removed  in  pipes  to  a proper  distance  from  the  town, 
where  it  becomes  deodorized  by  admixture  with  the  road 
sweepings,  &c.,  and  then  retained  in  tanks  for  a time  long 
enough  to  admit  of  the  deposition  of  the  greater  part  of  its 
solid  matter,  after  which  the  liquid  portion,  deprived  of  all 
smell,  and  nearly  in  a limpid  condition,  is  allowed  to  dis- 
charge itself  into  an  adjoining  river. 

So  useful  is  this  semi-solid  matter  found  to  be  in  agri- 
culture, so  large  is  the  demand  for  it  amongst  the  neigh- 
bouring farmers,  tluit  the  expense  of  the  management  is 
stated  to  be  repaid  by  the  profits  obtained  from  the  sale  of 
the  proceeds. 

I fear  that  some  portion  of  the  preceding  remarks  will 
appear  to  my  audienee  scarceh’’  to  have  a practical  bearing, 
for  so  long  as  artificial  substitutes  for  the  sewage  can  be  ob- 
tained in  this  country  at  prices  which  admit  of  their  being 
employed  with  profit,  it  is  hardly  to  be  expected  that  indi- 
viduals, from  considerations  of  public  utility,  Avill  take  the 
trouble  of  reverting  to  other  expedients,  which  may  have 
been  shewn  in  theory  to  be  better  calculated  to  perpetuate 
that  fertility  of  which  they  are  reaping  the  present  benefit. 

Nevertheless,  whilst  it  may  not  be  amiss  to  suggest  to  the 
present  generation  of  farmers,  that  even  at  the  present  time, 
and  with  reference  to  their  own  personal  advantage,  it  might 
be  expedient  to  make  some  use  of  the  means  for  restoring 
lertility  to  our  land  which  Nature  herself  seems  to  have 
provided,  it  cannot  but  be  important,  that  with  a view  to 
influence  public  opinion,  every  person  interested  in  the  well- 
being of  the  country  should  be  made  aware  of  the  fact,  that 
a time  is  likely  to  arrive,  when  the  present  system  of  ma- 
nures, so  far  as  it  is  dependent  on  artificial  substitutes,  will 
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require  to  be  abandoned;  in  order  that  arrangements  may 
be  made,  in  anticipation  of  that  period,  for  utilizing  the 
treasures  now  allowed  to  run  waste,  and  thus  for  preparing 
ourselves  to  meet  the  exigencies  that  are  likely  to  arise ; 
just  as  at  a period  of  profound  peace  it  is  found  prudent 
to  prepare  the  fortifications,  and  provide  the  armaments, 
which  would  be  necessary  for  maintaining  our  maritime 
ascendancy  in  the  event  of  a future  war. 


OTHER  ESSAYS,  &c.,  ON  SOIENTIFIO  SUBJECTS. 

/ 


CHEMICAL. 

1.  “ Inaugural  Lecture  on  Chemistry.”  1823. 

2.  “ On  the  Methods  of  separating  Lime  from  Magnesia.”  (Edin- 
burgh Philosophical  Journal,  1825.) 

3.  “ On  the  Use  of  the  Spanish  Phosphorite  as  a Manure.” 
(Mem.  of  the  Geological  Society,  1844.) 

An  extract  of  this  Memoir  is  given  in  Part  2,  as  an  appendix  to 
the  Memoir  ‘‘On  the  Occurrence  of  Phosphorite  in  Estremadura.” 

4.  “ On  the  Nomenclature  of  Organic  Compounds.”  (British 
Association  Reports,  1851.) 


BOTANICAL. 

1.  ‘‘Inaugui’al  Lecture  on  the  Study  of  Botany.”  1834. 

Superseded  by  the  Essay  on  the  “Philosophical  Character  of 

Decandolle,”  which  contains  all  the  information  to  be  gleaned  from 
this  Lecture,  excepting  what  relates  to  those  fundamental  facts 
which  may  be  found  stated  in  most  elementary  works  on  Botany. 

2.  “ Specimen  of  a proposed  Index  to  the  Oxfordshire  Flora,  indi- 
cating the  particular  station  of  each  Plant  as  well  as  the  Geological 
Character  of  the  spots  on  which  it  has  been  found.”  (Published  in 
“ Walker’s  Flora  of  Oxfordshire,”  1833.) 

This  attempt  to  connect  the  habitats  of  Oxfordshire  plants  with 
the  character  of  the  soil  and  rock,  was  afterwards  abandoned  as 
impracticable. 

■ The  advances  subsequently  made  in  Science  render  it  superfluous 
to  republish  the  above  Essays. 


Address  delivered,  as  President  of  the  British  Associa- 
tion for  the  Advancement  of  Science,  to  the  Meeting 
held  at  Cheltenham  in  1856. 


Gentlemen  of  the  British  Association, 

J^XACTLY  twenty  years  have  elapsed  since  the  time 
when,  as  one  of  the  Local  Secretaries  of  this  Institu- 
tion, at  the  Meeting  held  in  Bristol,  it  became  my  province 
to  lay  before  the  Members  present  a Report  on  the  progress 
of  Physical  Science,  more  especially  with  reference  to  the 
subjects  that  had  been  treated  of  in  the  last  volume  of  our 
Transactions. 

And  it  was  with  no  assumed  feeling  of  humility  that 
I expressed  on  that  occasion  my  lively  sense  of  the  respon- 
sibility of  the  task  imposed  upon  me,  and  of  my  own  feeble 
qualifications  for  its  execution. 

It  is,  however,  with  a much  more  pervading  consciousness 
of  my  deficiencies  that  I appear  at  the  present  time,  when 
addressing  you  as  the  President  of  this  great  Body,  I see 
before  me  similar  duties  committed  to  me  to  discharge. 

On  the  former  occasion,  indeed,  I was  at  least  encouraged 
by  the  reflection,  that  however  eminent  those  who  had  pre- 
ceded me  in  the  drawing  up  of  such  reports  might  have 
been, — and,  doubtless,  there  were  amongst  them  some  of 
our  most  valued  associates, — still,  as  the  task  had  up  to 
that  time  been  confided  to  the  Local  Secretaries,  it  was  one 
to  which  persons  of  humbler  pretensions  might  aspire  ; nor 
was  the  general  Body  likely  itself  to  be  compromised  by  any 
remarks  that  emanated  from  one  of  its  subordinate  Officers. 

But  I now  stand  before  you  in  quite  a different  capacity, 
following  as  I do  in  the  wake  of  a long  train  of  distinguished 
individuals,  several  of  whom,  indeed,  as  was  the  case  with 
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ray  own  iramediate  predecessor,  added  to  the  recoraraenda- 
tion  of  extensive  scientific  and  literary  attainments,  the 
prestige  of  exalted  rank  and  eminent  social  position;  whilst 
of  the  remainder  many  had  been  peculiarly  marked  ont  for 
such  a post,  either  on  the  ground  of  their  own  contributions 
to  Science,  or  on  that  of  the  depth  and  range  of  their  infor- 
mation in  some  of  its  highest  departments. 

In  my  own  case,  on  the  eontrary,  I eannot  but  feel,  that 
this  important  office  has  been  imposed  upon  me,  chiefly  on 
account  of  ray  position  as  the  Senior  amongst  the  Professors 
of  Phjrsical  Science  in  a neighbouring  University,  which, 
doubtless,  deserves  the  gratitude  of  tliis  Association,  for  the 
support  rendered  to  it,  when  such  fostering  care  was  most 
needed,  in  the  infancy  of  its  existence. 

And  if  other  reasons  for  the  selection  are  sought  for, 
I would  refer  it  also  to  the  accident  of  my  birth,  and  to  the 
partiality  of  my  friends  in  the  county  where  we  are  now 
assembled,  to  whom  I flatter  myself  it  may  be  a matter 
of  satisfaction,  to  see  thus  distinguished,  an  individual  whom 
they  regard  as  one  of  themselves,  and  one,  too,  who  owes 
his  position  in  life,  and  his  capability  of  indulging  in  those 
studies  which  here  engage  us,  mainly  to  the  good  fortune  of 
attaining,  in  the  University  alluded  to,  a Gloucestershire 
Fellowship. 

"VVith  respect,  indeed,  to  any  personal  claims  I have  to 
prefer  for  occupying  so  distinguished  a post,  the  most  that 
could  be  alleged  in  my  behalf  is  my  having  from  the  com- 
mencement of  this  Association  done  what  I could  to  pro- 
mote its  success,  and  to  enlist  others  in  its  service  ; per- 
suaded, as  I have  ever  been,  that  it  could  not  fail  to  prove 
a most  efficient  instrument  for  the  furtherance  of  scientific 
objects,  not  only  through  the  dii'ect  influence  of  its  Meet- 
ings in  promoting  a friendly  intercourse  and  a free  inter- 
change of  opinions  amongst  those  devoted  to  kindred  pur- 
suits, but  also  indirectly,  by  engaging  the  Public  in  various 
useful  undertakings,  which  Science,  indeed,  might  have 
suggested,  but  which  the  Nation  alone  was  capable  of  carry- 
ing into  effect. 

And  that  these  anticipations  have  been  borne  out  by  the 
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result,  would  now  seem  to  be  generally  admitted  from  the 
fact,  that  other  Societies,  since  organized  in  this  country 
with  a view  to  similar  objects,  have  been  uniformly  framed 
after  its  model,  and  conducted  upon  principles  which  they 
have  bori’owed  from  this  Institution. 

It  is,  indeed,  rather  remarkable,  that  the  first  idea  of  an 
Association  of  such  a kind  should  have  suggested  itself  only 
a year  after  death  had  deprived  us  of  our  three  most  distin- 
guished philosophers, — for  who  had  we  then  left  to  compare 
with  Davy  for  the  brilliancy  and  importance  of  his  dis- 
coveries; with  Young  for  the  singular  union  of  almost  uni- 
versal acquirements  witk  admirable  powers  of  invention ; 
and  with  Wollaston  for  an  acuteness  of  mental  vision,  which 
gave  him  the  same  advantage  in  the  pursuits  of  science, 
v^hich  the  Naturalist  armed  with  a microscope  has  over  the 
unassisted  observer?  Just  as  in  the  animal  ceconomy  the 
vis  medicatrix  natures  sometimes  makes  an  extraordinary 
effort  to  repair  the  damage  inflicted  by  injury  or  disease  j so 
it  would  seem  as  if  Science,  conscious  of  the  loss  she  had 
sustained  in  the  almost  simultaneous  extinction  of  her  three 
brightest  luminaries,  endeavoured  to  make  good  the  defi- 
ciency, by  concentrating  into  one  focus  those  that  yet  re- 
mained to  light  her  onwards  on  her  path. 

At  any  rate,  the  progress  which  the  Natural  Sciences  have 
made  since  that  period,  although  doubtless  attributable  to 
several  concurrent  causes,  is  a fact  which  must  not  be  over- 
looked in  estimating  the  services  rendered  by  this  Asso- 
ciation to  the  cause  of  human  advancement;  nor  can  I 
in  any  better  manner  point  out  its  value,  than  by  bringing 
before  your  notice  a few  of  the  additions  to  our  knowledge 
which  have  been  made  since!  I last  addr-essed  yorr,  especially 
considering,  that  not  a few  of  the  discoveries  to  whrch  I 
shall  allude  were  either  first  announced,  or  have  been  made 
the  subjects  of  discussion,  at  our  several  Meetings. 


Beginning  then  with  Chemistry,  as  the  subject  with  which 
I am  most  familiar,  let  me  remind  you,  that  at  a period  rrot 
much  more  remote  than  the  one  alluded  to,  all  of  rt  that 
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could  be  quoted  as  really  worthy  the  name  of  a Science  was 
comprehended  within  the  limits  of  the  mineral  kingdom. 

Here,  at  least,  the  outline  had  been  traced  out  with  suffi- 
cient precision — the  general  laws  established  on  a firm  basis 
— the  nomenclature  framed  with  logical  exactness — the  facts 
consistent  with  each  other,  and  presented  in  a scientific  and 
luminous  form.  Thus  a philosopher,  like  Sir  Humphry 
Davy,  who  had  contributed  in  so  eminent  a degree  to  bring 
the  science  into  this  satisfactory  condition,  might,  at  the  close 
of  his  career,  have  despaired  of  adding  anything  worthy  of 
his  name  to  the  domain  of  chemistry,  and  have  sighed  for 
other  worlds  to  subdue. 

But  there  was  a World  almost  as  little  known  to  the 
chemists  of  that  period  as  w'as  the  Western  Hemisphere  to 
the  Macedonian  Conqueror, — a World  comprising  an  infinite 
variety  of  important  products,  called  into  existence  by  the 
mysterious  operation  of  the  vital  principle,  and  therefore 
placed,  as  was  imagined,  almost  beyond  the  reach  of  experi- 
mental research. 

This  is  the  new  World  of  Chemistry,  which  the  conti- 
nental philosophers  in  the  first  instance,  and  subsequently 
those  of  our  own  country,  have  during  the  last  twenty  years 
been  busy  in  exploring,  and  by  so  doing  have  not  only 
bridged  over  the  gulf  which  had  before  separated  by  an  im- 
passable barrier  the  kingdoms  of  inorganic  and  of  organic 
nature,  but  also  have  added  provinces,  at  least  as  extensive 
and  fertile  as  those  we  were  in  possession  of  before,  to  the 
patrimony  of  Science. 

It  is,  indeed,  singular,  that  whilst  the  supposed  elements 
of  mineral  bodies  are  very  numerous,  the  combinations  be- 
tween them  should  be  compai’atively  few ; whereas  amongst 
those  of  vegetable  and  animal  origin,  where  the  ultimate 
elements  are  so  limited  in  point  of  number,  the  combinations 
which  they  form  appear  almost  infinite.  Carbon  and  hy- 
drogen, for  instance,  constitute,  as  it  were,  the  keystone  of 
every  organic  fabric ; whilst  oxygen,  nitrogen,  and  less  fre- 
quently sulphur  and  phosphorus,  serve  almost  alone  to  build 
up  their  superstructure. 

And  yet  what  an  infinity  of  products  is  brought  about  by 
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ringing  the  changes  upon  this  scanty  alphabet ! Even  one 
series  of  bodies  alone,  that  known  by  the  name  of  the  Fatty 
Acids,  comprises  several  hundred  well-ascertained  combina- 
tions, founded,  however,  upon  a single  class  of  hydrocarbons 
or  compound  radicals,  in  which  the  carbon  and  hydrogen 
stand  to  each  other  in  equal  atomic  proportions,  and  are  in 
each  case  acidified  by  the  same  number  of  equivalents  of 
oxygen. 

These  acids  are  all  monobasic,  or  combine  with  only  one 
proportion  of  base  ; but  add  to  any  one  of  them  two  equiva- 
lents of  carbonic  acid,  and  you  obtain  a member  of  a second 
series,  which  is  bibasic,  or  is  capable  of  forming  two  classes 
of  salts. 

The  above,  therefore,  constitute  a double  series,  as  it  were, 
of  organic  acids,  the  members  of  which  are  mutually  related 
in  the  manner  pointed  out,  and  differ  from  each  other  in 
their  mode  of  combining  according  to  the  relation  between 
their  respective  elements.  But  already,  by  the  labours  of 
Hofmann  and  of  other  chemists,  two  other  double  series  of 
acids,  the  one  monobasic  the  other  bibasic,  mutually  related 
exactly  in  the  same  manner  as  those  above,  have  been 
brought  to  light  j each  series,  no  doubt,  characterized  bj^  an 
equally  numerous  appendage  of  alcohols,  of  ethers,  and  of 
aldehydes,  to  say  nothing  of  the  secondary  compounds  re- 
sulting from  the  union  of  each  of  them  with  other  bodies. 

Hence  the  more  insight  we  obtain  into  the  chemistry 
of  organic  bodies,  the  more  we  become  bewildered  with  then- 
complexity,  and  in  investigating  these  phenomena,  find  our- 
selves in  the  condition  of  the  explorer  of  a new  continent, 
who,  although  he  might  see  the  same  sun  over  his  head,  the 
same  ocean” oiling  at  his  feet,  the  same  geological  structure 
in  the  rocks  that  were  piled  around  him,  and  was  thus 
assured  that  he  still  continued  a denizen  of  his  own  planet, 
and  subject  to  those  physical  laws  to  which  he  had  been 
before  amenable,  yet  at  every  step  he  took  was  met  by  some 
novel  object,  and  startled  with  some  strange  and  portentous 
production  of  Nature’s  fecundity. 

Even  so  the  chemist  of  the  present  day,  whilst  he  recog- 
nises in  the  world  of  organic  life  the  same  general  laws 


President  of  the  British  Association. 


141 


which  prevail  throughout  the  mineral  kingdom,  is  neverthe- 
less astonished  and  perplexed  by  the  multiplicity  of  new 
bodies  that  present  themselves,  the  wondrous  changes  in 
them  resulting  from  slight  differences  in  molecular  arrange- 
ment, and  the  simple  nature  of  the  machinery  by  which 
such  complicated  effects  are  brought  about. 

And  as  the  New  World  might  never  have  been  discovei’ed, 
or,  at  all  events,  would  not  have  been  brought  under  our 
subjection,  without  those  improvements  in  naval  architecture 
which  had  taken  place  prior  to  the  age  of  Columbus,  so  the 
secrets  of  organic  chemistry  would  have  long  I’eniaiued  un- 
clicited,  but  for  the  facilities  in  the  methods  of  analysis 
which  were  introduced  by  Liebig. 

Before  his  time  the  determination  of  the  component  ele- 
ments of  an  orgffuic  substance  was  a task  of  so  much  skill  as 
Avell  as  labour,  that  onlj'^  the  most  accomplished  analysts — 
such  men,  for  instauee,  as  my  lamented  friend  Dr.  Prout  in 
this  country,  or  as  the  great  Berzelius  in  Sweden — could  be 
depended  upon  for  such  a work  ; and  hence  the  data  upon 
which  we  could  rely  for  deducing  any  general  conclusions 
went  on  accumulating  with  extreme  slowness. 

But  the  new  methods  of  analysis  invented  by  Liebig  have 
so  simplified  and  so  facilitated  the  processes,  that  a student, 
after  a few  mouths’  practical  instruction  in  a laboratory, 
can,  in  many  instances,  arrive  at  results  sufficiently  precise 
to  be  made  the  basis  of  calculation,  and  thus  to  enable 
the  master  mind,  which  is  capable  of  availing  itself  of  the 
facts  before  it,  to  breathe  life  into  these  dry  numerical  de- 
tails,— ^just  as  the  sculptor,  by  a few  finishing  strokes,  brings 
out  the  expression  of  the  statue,  which  has  been  prepared 
for  him  by  the  laborious  chiseling  of  a number  of  subor- 
dinate workmen. 

And  as  the  established  laws  and  institutions  of  the  Old 

orld  have  been  modified — may  I not  say  in  some  instances 
rectified? — by  the  insensible  influence  of  those  of  the  New, 
so  have  the  principles  that  had  been  deduced  from  the  phse- 
nomena  of  the  mineral  kingdom  undergone,  in  many  in- 
stances a correction  from  the  new  discoveries  made  iu  the 
chemistry  of  the  animal  and  vegetable  creation. 
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It  was  a great  step,  indeed,  in  the  progress  of  the  Science, 
when  Lavoisier  set  the  example  of  an  appeal  to  the  balance 
in  all  our  experimental  researches,  and  the  Atomic  Theory 
of  Dalton  may  be  regarded  as  the  necessary,  although  some- 
what tardy,  result  of  the  greater  numerical  precision  thus 
introduced. 

But  no  less  important  was  the  advance  achieved,  when 
structure  and  polarity  were  recognised  as  influencing  the 
condition  of  matter,  and  when  the  nature  of  a body  was  felt 
to  be  determined,  not  only  by  the  properties  of  its  com- 
ponent elements,  but  also  by  their  mutual  arrangemeut  and 
collocation — a principle  which,  first  illustrated  amongst  the 
products  of  organic  life,  has  since  been  found  to  extend 

alike  to  all  descriptions  of  matter. 

Formerly  it  had  been  the  rule  to  set  down  the  bodies 
which  form  the  constituents  of  the  substances  we  analyzed, 
and  which  had  never  yet  under  our  hands  undergone  decorn- 
position,  as  elementary  ; but  the  discovery  of  cyanogen  in 
the  first  instance,  and  the  recognition  of  several  other  com- 
pound radicals  in  organic  chemistry  more  lately,  naturally 
suggest  the  idea,  that  many  of  the  so-called  elements  of  in- 
organic matter  may  likewise  be  compounds,  differing  from 
the  organic  radicals  above  mentioned  merely  iu  their  con- 
slituents  being  bound  together  by  a closer  affinity.  _ 

And  this  conjecture  is  confirmed  by  the  curious  numerical 
relations  subsisting  between  the  atomic  weights  of  several  of 
these  supposed  elements;  as,  for  example,  between  chlorine, 
bromine  and  iodine ; an  extension  of  the  grand  generaliza- 
tion of  Dalton,  which,  although  it  was  unforeseen  by  the 
Founder  of  the  system,  and  therefore,  like  Gay-Lussacs 
theory  of  volumes,  might  very  possibly  have  been  repudiate 
bv  him,  had  it  been  proposed  for  his  acceptance,  wil  le 
regarded  by  others  as  establishing,  in  a manner  more 
coLlusive  than  before,  the  soundness  of  his  antecedent 

What,  indeed,  can  be  a greater  triumph  for  the  theorist, 
than  to  find  that  a law  of  nature  which  he  has  had  the 
glory  of  establishing  by  a long  process  of  induction  not 
Lly  accommodates  itself  to  all  the  new  facts  which  the 
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progress  of  discoveiy  has  since  brought  to  light,  but  is  itself 
the  consequence  of  a still  more  general  and  comprehensive 
principle,  which  philosophers,  even  at  this  distanee  of  time, 
are  still  engaged  in  unfolding? 

It  is  also  curious  to  reflect,  that  whilst  the  bold  specula- 
tions of  Democritus  have  been  realized  by  the  Manehester 
philosopher,  the  reveries  of  the  alchemists  derive  something 
like  solid  support  from  the  minute  investigations  of  his 
successors. 

We  may  point  out,  indeed,  as  a fact  not  a little  remark- 
able, how  frequently  the  discoveries  of  modern  days  have 
served  to  redeem  the  fancies  of  mediaeval  times  from  the 
charge  of  absurdity. 

If  the  direction  of  a bit  of  steel  suspended  near  the  earth 
can,  as  Colonel  Sabine  has  proved,  be  influeneed  by  the 
position  of  a body  like  the  moon,  situated  at  a distance  from 
it  of  more  than  200,000  miles,  who  shall  say  that  there 
was  anything  preposterously  extravagant  in  the  eonception, 
however  little  support  it  may  derive  from  experience,  of  the 
influence  over  the  destinies  of  man  ascribed  to  the  stars  by 
the  astrologers  of  olden  time  ? and  when  we  observe  a series 
of  bodies,  exhibiting,  as  it  would  seem,  a gradation  of  pro- 
perties, and,  althougb  as  yet  undecompounded,  possessing 
a common  numerical  relation  one  to  the  other,  who  will 
deny  the  probability,  that  they  are  composed  of  the  same 
constituents,  however  little  approach  we  may  have  as  yet 
made  towards  the  art  of  resolving  them  into  their  elements, 
or  of  forming  them  anew  ? 

Organic  chemistry  has  also  considerably  modified  our 
views  with  respect  to  chemical  affinity. 

According  to  one  view,  indeed,  which  has  been  supported 
of  late  with  considerable  talent  and  ingenuity,  the  law  of 
elective  atti’action,  to  which  we  have  been  in  the  habit  of 
referring  all  the  changes  that  are  brought  about  by  chemical 
means,  is  a mere  figment  of  the  imagination ; and  decom- 
position may  be  accounted  for,  without  the  interference  of 
any  such  force,  by  regarding  it  simply  as  the  result  of  that 
constant  interchange  which  is  supposed  to  be  going  on  be- 
tween the  particles  of  matter, — the  atoms  even  of  a solid 
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body  being,  according  to  this  hypothesis,  in  a state  of  in- 
cessant motion. 

But  passing  over  these  and  other  speculations  which  have 
not  as  yet  received  the  general  assent  of  chemists,  let  me 
advert  to  others  of  an  older  date,  possessing,  as  I conceive, 
the  strongest  internal  evidence  in  their  favour  which  the 
case  admits,  from  the  harmony  they  tend  to  introduce  into 
the  chaos  of  facts  which  the  late  discoveries  in  organic 
chemistry  have  brought  to  light. 

Amongst  these,  one  of  the  most  generally  received,  and 
at  the  same  time  one  of  the  most  universal  application,  is 
that  which  represents  the  several  combinations  resulting 
from  organic  forces,  as  being  put  together  according  to 
a particular  model  or  type,  which  impresses  upon  the  aggre- 
gate formed  certain  common  properties,  and  also  causes  it 
to  undergo  change  most  readily,  through  the  substitution 
of  some  other  element  in  the  place  of  one  of  those  which 
already  enters  into  its  constitution. 

And  this  principle,  having  been  established  with  regard 
to  one  class  of  bodies,  has  since  been  extended  to  the  rest; 
for  it  now  begins  to  be  maintained,  that  in  every  case  of 
chemical  decomposition  a new  element  is  introduced  in  the 
place  of  one  of  those  which  constituted  a part  of  the  ori- 
ginal compound,  so  that  the  addition  of  a fresh  ingre- 
dient is  necessarily  accompanied  by  the  elimination  of  an 
old  one. 

The  same  doctrine,  too,  has  even  been  extended  to  the 
case  of  combination  with  a body  regarded  as  elementary, 
for  here  also  the  particles  are  considered  as  being  in  a state 
of  binary  combination  one  with  the  other,  owing  perhaps 
to  their  existing  in  opposite  electrical  conditions,  and  there- 
fore possessing  for  each  other  a certain  degree  of  chemical 
affinity. 

Thus,  when  we  unite  hydrogen  with  oxygen,  we  substitute 
an  atom  of  the  latter  for  one  of  the  former,  previously  com- 
bined with  the  same  element.  The  type  therefore  remains, 
although  the  constituents  are  different. 

When,  in  the  formation  of  alcohol,  we  combine  the  oxide 
of  the  compound  radical  ethyle  with  water,  there  is  still 
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only  a substitution  of  the  former  for  one  of  the  atoms  of 
water  previously  united  together,  two  and  two ; and  when 
we  form  ether,  we  eliminate  the  second  atom  of  water,  and 
replace  it  by  another  atom  of  the  same  compound  radical. 
Thus  the  type  of  water  still  remains,  although  none  of  the 
materials  of  the  original  fabric  continue;  or,  if  I may  adopt 
the  metaphor  of  a building,  although  the  original  bricks 
which  composed  the  structure  may  have  been  all  replaced 
by.  other  materials,  the  latter,  however  differing  in  their 
nature,  always  correspond,  in  point  of  shape,  dimensions, 
and  number,  with  the  parts  of  the  edifice  which  have  been 
removed  to  make  way  for  them. 

It  is  on  this  principle  that  Professor  Williamson  has  pro- 
pounded a new  theory  of  etherification,  regarding  the  pro- 
cess as  resulting  from  the  alternate  replacement  of  hydrogen 
by  ethyle,  and  of  ethyle  by  hydrogen,  in  the  sulphuric  acid 
concerned, — a view,  which  best  harmonises  with  the  com- 


position of  the  new  ether  he  hit  upon  in  the  course  of  his 
investigations. 

The  same  principle  may  even  be  extended  to  bodies  of 
the  same  type  as  ammonia;  for  inasmuch  as  this  body  is 
made  up  of  a union  of  an  atom  of  nitrogen  with  three  of 
hydrogen,  it  is  easy  to  conceive  that  a variety  of  different 
compounds  might  be  formed  by  tbe  substitution  of  one,  two, 
or  three  atoms  of  other  radicles  for  the  same  number  of 
atoms  of  the  original  hydrogen.  How  beautifully  this  idea 
lias  been  carried  out  in  the  recent  researches  of  Hofmann, 
and  how  happily  it  serves  to  elucidate  the  formation  of  the 
various  vegetable  alkaloids,  -which,  from  their  energetic 
action  upon  the  animal  (Economy,  have  cf  late  excited  so 
much  interest  in  the  public  mind,  is  sufficiently  known  to 
those  who  are  chemists,  and  could  not  be  rendered  intel- 
ligible to  those  who  are  not,  without  entering  into  details 
which  would  be  out  of  place  on  the  present  occasion. 

I must  not,  however,  pass  over  this  part  of  the  subject 
without  remarking,  that  the  adoption  of  Professor  William- 
son s othyle  theory  would  establish  a still  nearer  analogy 
etween  the  constitution  of  organic  and  of  mineral  com- 
pounds than  is  at  present  recognised,  since  in  that  case 
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alcoliol  and  ether  would  stand  in  the  same  relation  one  to 
the  other,  and  belong  to  the  same  class  or  series,  as  the 
acids  and  their  salts. 

These  views,  however,  and  others  having  reference  to  the 
same  subject,  are  now  under  discussion,  and  I hope  in  pro- 
gress of  being  worked  out  by  the  able  chemist  above  alluded 
to,  whose  promised  Eeport  on  this  subject,  had  it  been 
ready  for  this  Meeting,  would  have  superseded  the  neces- 
sity of  the  above  Kemarks.  They  have  also  engaged  the 
attention  of  my  distinguished  successor  in  the  chair  of 
Chemistry  at  Oxford,  who  has  published  some  elaborate  re- 
searches bearing  upon  the  questions  here  mooted,  whilst  on 
' the  Continent  they  have  been  taken  up  by  several  of  the 
most  eminent  chemists  of  the  day,  such  as  Gerhardt,  Wurtz, 
and  Cahours. 

Should  they  ultimately  win  their  way  to  general  recep- 
tion, they  must  tend  to  bring  about  an  entire  remodelling 
of  our  views,  both  with  respect  to  organic  and  inorganic 
compounds,  and  render  that  reform  in  our  nomenclature 
which  I pressed  upon  the  attention  of  the  Chemical  Section 
at  our  meeting  in  Ipswich,  more  than  ever  a matter  of 
urgent  necessity 

Many,  however,  perhaps  of  my  present  audience  may  not 
have  advanced  beyond  that  initial  stage  of  all  speculation, 
which  contemplates  external  objects  solely  as  they  affect 
themselves,  and  not  abstractedly  in  their  relations  to  each 
other ; and  to  such  it  may  be  more  interesting  to  consider 
those  practical  results  bearing  upon  the  arts  of  life,  which 
have  either  been  actually  deduced,  or  may  be  anticipated  as 
likely  to  accrue,  from  the  discoveries  in  question. 

Of  these,  perhaps,  the  most  important  is  the  possibility 
of  forming  by  art  those  compounds,  which  had  been  for- 
merly supposed  to  be  only  producible  by  natural  processes, 
under  the  inffucnce  of  the  vital  principle.  The  last  two 
years  have  added  materially  to  the  catalogue  of  such  bodies 
artificially  produced,  as  in  the  formation  of  several  species 

» See  the  Report  on  Chemical  Nomenclature  published  in  the  volume  of  the 
British  Association  for  1851. 
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of  alcohol  from  coal  gas  by  Berthelot,  and  that  of  oil  of 
mustard  by  the  same  chemist,  and  the  generation  of  taurine, 
a principle  elaborated  in  the  liver,  by  Strecker. 

And  if  the  above  discoveries  should  strike  you  at  first 
sight  rather  as  curious  than  practically  useful,  I would  re- 
mark, that  they  afford  reasonable  ground  for  hope,  that  the 
production  of  some  of  those  principles  of  high  medicinal 
or  oeconomical  value,  which  nature  has  sparingly  provided, 
or  at  least  limited  to  certain  districts  or  climates,  may  lie 
M'ithin  the  compass  of  the  chemist’s  skill. 

If  quinine,  for  instance,  to  which  the  Peruvian  bark  owes 
its  efficacy,  be,  as  would  appear  from  recent  researches, 
a modified  condition  of  ammonia,  why  may  not  a Hofmann 
be  able  to  produce  it  for  us  from  its  elements,  as  he  has 
already  done  so  many  other  alkaloids  of  similar  consti- 
tution ? 

And  thus,  whilst  the  progress  of  civilization,  and  the  de- 
velopment of  the  chemical  arts,  are  accelerating  the  con- 
sumption of  those  articles,  which  kind  nature  has  either 
been  storing  up  for  the  uses  of  man  during  a vast  succession 
of  antecedent  ages,  or  else  is  at  present  elaborating  for  us 
m that  limited  area,  within  which  alone  the  conditions  would 
seem  to  be  such  as  to  admit  of  their  production,  we  are  en- 
couraged to  hope  that  Science  may  make  good  the  loss 
she  has  contributed  to  create,  by  herself  inventing  artificial 
modes  of  obtaining  these  necessary  materials. 

In  this  case  we  need  not  so  much  regard  the  exhaustion 
of  our  collieries,  although  Nature  appears  to  have  provided 
no  means  for  replenishing  them  • nor  even  be  concerned  at 
the  rapid  destruction  of  the  trees  which  yield  the  Peruvian 
bark,  limited  though  they  be  to  a very  narrow  zone,  and 
to  a certain  definite  elevation  on  either  side  of  the  equator. 

Already,  indeed,  chemistry  has  given  token  of  her  powers 
y threatening  to  alter  the  course  of  commerce,  and  to  re- 
verse the  tide  of  human  industry. 

Thus  she  has  discovered,  it  is  said,  a substitute  for  the 

c iinea  insect,  in  a beautiful  dye  producible  from  guano. 

bhe  has  shewn,  that  our  supply  of  animal  food  might  be 
obtained  at  a eheaper  rate  from  the  Antipodes,  by  simply 
boiling  down  the  juices  of  the  flesh  of  cattle  now  wasted 

L 2 


148 


Address  by  the 

and  thrown  aside  in  those  countries,  and  importing  the  ex- 
tract in  a state  of  concentration. 

She  has  pointed  out,  that  one  of  tlie  earths  which  con- 
stitute the  principal  material  of  our  globe  contains  a metal 
as  light  as  glass,  as  malleable  and  ductile  as  copper,  and  as 
little  liable  to  rust  as  silver ; thus  possessing  properties  so 
valuable,  that  when  means  have  been  found  of  separating  it 
economically  from  its  ore,  it  will  be  capable  of  superseding 
the  metals  in  common  use,  and  thus  of  rendering  metal- 
lurgy an  employment,  not  of  certain  districts  only,  but  of 
every  part  of  the  earth  to  which  Science  and  Civilization 
have  penetrated. 

And  may  I not  also  say,  that  she  has  contributed  mate- 
rially towards  the  advancement  of  those  arts  in  which  an 
agricultural  county  like  this  is  especially  interested  ? 

Who  has  not  heard  of  the  work  of  Baron  Liebig,  which, 
at  the  time  of  its  first  appearance,  made  such  a sensation 
throughout  the  country  ; and  stirred  up  the  dormant  ener- 
gies of  the  agricultural  public,  not  less  thoroughly,  than  the 
subsoil  plough,  of  which  he  explained  the  advantages,  elicited 

the  latent  treasures  of  the  land  ? 

It  is  not  often  that  the  same  individual  has  reaped  a high 
reputation,  at  once  by  establishing  general  principles  in  Sci- 
ence, and  by  rendering  popular  their  application  to  practice. 

Oersted,  the  father  of  the  science  of  Electro-chemistry, 
and  our  own  Earaday,  who  has  done  so  much  to  develope  its 
principles,  left  to  Wheatstone  the  invention  of  the  telegrajfii ; 
Dalton,  the  propounder  of  the  Atomic  Tlieoiy,  did  notiing 
to  improve  the  manufactures  of  the  city  in  which  he  re- 
sided ; and  the  contrivances  which  have  rendered  the  steam- 
engine  generally  applicable  to  practice  required  a com  iina 
tion  of  the  distinct  talents  of  a Black  and  a att,  the  one 
to  explain  the  theory  of  latent  heat,  the  other  to  app  ) i o 

the  economical  generation  of  steam.  . , j r i • 

But  Baron  Liebig  stands  equally  distinguished  for  his 
ingenuity  in  devising  new  methods  of  analysis  for  his  origi- 
nality ill  propounding  great  theoretical  principles  in  Science 
and  'for  his  happy  talent  in  applying  these  principles  to 
purposes  of  practical  utility. 

LiU  l.is  cmmlrymau  Go6tl,e,  lus  tmn.l  seems  to  liave 
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passed  through  three  phases;  for  his  ingenious  methods  of 
analysis  were  appreciated,  before  his  views  on  the  relation 
between  organic  substances,  his  doctrine  ol  compound  radi- 
cals, and  the  consequences  flowing  from  his  researches  in 
vegetable  chemistry,  came  to  be  generally  admitted  ; and 
the  latter  had  already  taken  root  in  the  minds  of  chemists, 
and  had  established  for  him  a very  high  reputation  among 
his  fellow-labourers  in  Science,  before  his  attempts  to  apply 
his  principles  to  agriculture  and  to  physiology  made  his 
name  so  celebrated,  as  it  has  since  been,  amongst  the  public 
in  general. 

Tt  is  well  known,  that  a controversy  has  been  going  on 
for  some  time  past  between  this  distinguished  foreigner, 
and  certain  experimental  agriculturists  of  our  own  country, 
with  regard  to  the  principles  upon  which  the  manuring  of 
our  land  ought  to  be  regulated.  In  this  dispute,  however, 
you  will  not  expect  me  to  take  part,  for  it  would  be  ob- 
viously improper  on  the  present  occasion,  that  I should  avail 
myself  of  a little  brief  authority  to  influence  the  public  on 
either  side  of  a much-debated  question ; and,  indeed,  on 
any  other,  it  might  be  deemed  an  act  of  presumption  in  an 
individual,  who  can  prefer  no  claim  either  to  the  extensive 
practical  experience  of  the  one,  or  to  the  high  scientific 
eminence  of  the  other,  to  take  upon  himself  to  adjudicate 
between  two  such  conflicting  parties. 

But  I may  be  permitted  to  remark,  that  whilst  some 
points  of  difference  between  them  still  remain  open  for  fur- 
ther investigation,  a much  nearer  correspondenee  of  opinion 
exists  with  respect  to  others,  than  the  public  in  general, 
or  even  perhaps  the  disputants  themselves,  are  inclined 
to  hllow. 

In  so  far,  indeed,  as  relates  to  the  relative  advantages  of 
mineral  and  ammoniacal  manures,  I presume  there  is  little 
room  for  controversy ; for  although  most  soils  may  contain 
a sufficiency  of  the  inorganic  constituents  required  by  the 
crop,  it  by  no  means  follows  that  the  latter  are  always  in  an 
available  condition ; and  hence  it  may  well  happen  that  in 
most  cases  in  which  land  has  been  long  under  cultivation, 
the  former  class  of  manures  beeomes,  as  Baron  Liebig  as- 
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sertSj  a matter  of  paramount  necessit3^  Now  that  the  same 
necessity  exists  for  the  addition  of  ammoniacal  manures  ean 
hardly  be  contended,  when  we  reflect,  that  at  the  first  com- 
mencement of  vegetable  life,  every  existing  species  of  plant 
must  have  obtained  its  nourishment,  solely  from  the  gaseous 
constituents  of  the  atmosphere,  and  from  the  mineral  con- 
tents of  the  rock  in  which  it  vegetated. 

The  only  divergence  of  opinion,  therefore,  that  can  arise, 
relates  to  the  degree  of  their  respective  utility  in  the  exist- 
ing state  of  our  agriculture,  and  to  the  soundness  of  Baron 
Liebig’s  position,  that  a plant  rooted  in  a soil  well  charged 
with  all  the  requisite  mineral  ingredients,  and  in  all  other 
respects  in  a condition  calculated  to  allow  of  healthy  vege- 
tation, may  sooner  or  later  be  able  to  draw  from  the  atmo- 
sphere whatever  else  is  required  for  its  full  development. 

And  does  not,  I would  ask,  this  latter  position  derive  some 
support  from  the  luxuriant  vegetation  of  the  tropics,  where 
art  certainly  contributes  nothing  towards  the  result?  and  is 
it  not  also  favoured  by  such  experiments  as  those  carried 
on  at  Lois  Weedon  in  Northamptonshire,  where  the  most 
luxuriant  wheat  crops  have  been  obtained  for  a number  of 
consecutive  years  without  manure  of  any  kind,  simply  by 
following  out  the  Tullian  system  of  stirring  up  and  pulver- 
izing the  soil  ? 

How,  too,  are  we  to  explain  that  capacity  of  subsisting 
without  any  artificial  supply  of  ammonia,  which  Mr.  Lawes 
is  led  by  his  experiments  to  attribute  to  turnips,  and  other 
plants  of  similar  organization,  unless  we  assume  that  the 
power  residing  in  the  leaves  of  absorbing  ammonia  from  the 
air  may  render  plants,  in  some  cases  at  least,  independent 
of  any  extraneous  aid  ? 

Be  this,  however,  as  it  may,  there  is  at  least  a wide  dis- 
tinction between  this  opinion,  and  the  one  attributed  to 
Baron  Liebig  by  many,  who  would  seem  to  imagine,  that 
according  to  his  views,  ammonia,  if  derived  from  artificial 
sources,  was  in  a manner  useless  to  vegetation. 

As  if  it  could  be  a matter  of  any  moment,  whether  the 
substance  which  in  both  cases  afforded  the  supply  of  ni- 
trogen, and  which  in  both  cases  also  was  primarily  derived 
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from  the  decomposition  of  organic  substances,  had  been 
assimilated  by  plants  directly  upon  its  being  thus  gene- 
rated, or  had  been  received  into  their  system  at  a later 
period,  after  having  been  diffused  through  the  atmosphere  ! 
To  suppose  that  Baron  Liebig  should  have  attached  any 
moment  to  this  distinction  seems  inconsistent  with  many 
passages  in  his  work,  in  which,  although  the  paramount  im- 
portance of  mineral  manures  may  be  insisted  upon,  and  the 
success  which  had  in  certain  cases  attended  the  use  of  one 
compounded  only  of  mineral  ingredients  may  be  put  for- 
ward as  a motive  for  further  trials,  the  utility  of  ammoniacal 
substances  in  all  their  several  forms  is  at  the  same  time 
distinctly  admitted. 

Still  the  practical  question  remains,  whether,  allowing 
the  theoretical  truth  of  Baron  Liebig’s  position,  a larger 
expenditure  of  capital  will  not  be  required  for  bringing 
a given  farm  into  a condition  to  dispense  with  ammoniacal 
manures,  than  for  procuring  those  materials  which  contain 
that  ingredient  ready  for  use.  And  here  experimental  re- 
searches, such  as  those  conducted  on  so  extended  and  liberal 
a scale  by  Mr.  Lawes  and  Dr,  Gilbert,  come  in  aid  of  theory. 
They  stand,  as  it  were,  midway  between  the  abstract  prin- 
ciples which  Science  points  out  to  the  farmer,  and  the  tra- 
ditional usages  with  respect  to  his  art,  which  have  been 
handed  down  to  him  from  one  generation  to  another.  They 
bear  the  same  relation  to  the  farmer,  which  the  records  of 
the  clinical  practice  in  a large  infirmary  do,  to  the  gene- 
ral principles  of  medicine  expounded  by  the  modern  physi- 
ologist. 

It  is  true,  that  the  experience  of  a particular  hospital 
may  not  at  all  times  coincide  with  the  anticipations  which 
science  holds  out ; but  this  discrepancy  only  suggests  to  us 
the  imperfection  of  our  present  knowledge,  and  is  not  al- 
lowed to  disturb  the  confidence  of  the  physician  in  princi- 
ples already  established  on  incontrovertible  evidence.  On 
the  contrary,  whilst  he  modifies  his  practice  from  time  to 
time  by  the  experience  he  has  gained  by  actual  observa- 
tion, he  feels  at  the  same  time  the  fullest  conviction,  that 
these  results  will  be  found  eventually  reconcileable  with 
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the  general  principles,  which  a still  more  extended  series 
of  induction  may  have  established. 

I need  not  occupy  your  time  by  applying  the  same  me- 
thod of  proceeding  to  the  recent  researches  alluded  to,  but 
I will  carry  the  analogy  between  the  science  of  Agriculture 
aud  of  Therapeutics  oue  step  further.  You  may  recollect, 
that  in  a Report  on  the  progress  of  husbandry,  drawn  up 
some  years  ago  by  one  of  the  most  enlightened  and  zealous 
promoters  of  the  agricultural  interest  in  Great  Britain,  now, 
alas  ! deceased,  it  was  asserted,  that  chemistry  had  done 
nothing  for  the  farmer,  except  in  teaching  him  to  use  sul- 
phuric acid  with  his  bones,  and  to  take  advantage  of  the 
refuse  flax  liquor,  formerly  thrown  away  and  wasted. 

Now  a statement  of  this  kind,  although  it  might  be  lite- 
rally true  in  the  narrow  sense  in  which  the  author  doubtless 
intended  it,  namely,  as  referring  merely  to  the  introduction 
of  new  specifics  or  recipes  into  farming,  was  calculated, 
when  put  foi’th  on  such  high  authority,  to  foster  that  ten- 
dency in  the  human  mind  to  which  we  are  all  more  or  less 
prone,  that  of  sparing  ourselves  the  trouble  of  thought  and 
reflection  in  shaping  the  course  of  our  conduct,  by  lean- 
ing blindly  upon  certain  rigid  and  unvarying  rules  already 
chalked  out  to  us  by  others. 

It  was  this  propensity  exercised  upon  moral  subjects 
which  has  encumbered  our  libraries  with  those  vast  tomes 
on  casuistry,  in  which  the  conduct  to  be  pursued  in  each 
imaginable  case  of  conscience  was  attempted  to  be  pre- 
scribed ; it  was  this  which  has  driven  many  a patient  to  fly 
from  the  regular  practitioner  iuto  the  arms  of  the  homoeo- 
pathist,  who  professes  to  have  a globule  ready  to  meet  every 
imaginable  symptom. 

Grant  that  Science  has  as  yet  supplied  us  with  only  two 
infallible  receipts  for  the  improvement  of  our  laud,  the  agri- 
cultural chemist  may  derive  courage  from  the  reflection, 
that  medicine  too,  since  the  days  of  Hippocrates,  has  lighted 
only  upon  two  or  three  specifics  for  the  cure  of  disease ; and 
that  the  most  enlightened  physicians  of  the  present  day, 
in  the  spirit  which  we  would  fain  see  actuating  the  leaders 
of  the  agricultural  body,  depend  not  upon  the  efficacy  of 
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nostrums,  but  upon  tbeir  sagacity  in  referring  the  varying 
conditions  of  each  case  which  comes  before  them  to  those 
principles  of  physiology  which  modern  Science  has  esta- 
blished. 

And  has  not  Science  also  unfolded  principles  which  may 
be  called  in  to  aid  and  direct  the  practical  labours  of  the 
agriculturist  ? 

I need  not  go  further  than  the  works  of  Baron  Liebig 
for  an  answer  to  this  question.  I paay  appeal,  for  instance, 
to  the  extensive  employment  of  guano  at  the  present  time, 
first  introduced  in  England  in  consequence  of  his  sugges- 
tions : I may  refer  to  the  substitution  of  mineral  phosphates 
for  bones,  founded  upon  his  explanation  of  the  sources  from 
which  the  latter  substance  derives  its  efficacy  as  a manure : 
and  I may  allude  more  especially  to  his  refutation  of  the 
humus  theory,  to  which  even  the  great  Saussure  gave  his 
adhesion,  and  the  reception  of  which  was  calculated  to  vi- 
tiate, not  a few  processes  only,  but  the  entire  system  of  our 
husbandry. 

But  whilst  we  do  justice  to  those  comprehensive  views  on 
agricultural  science  which  have  shed  a new  lustre  upon  the 
name  of  Liebig,  let  us  not  forget  the  practical  researches 
which  have  been  carried  on  in  our  own  country;  and  espe- 
cially those  conducted  under  the  auspices  of  the  Highland 
Society  by  Dr.  Anderson ; at  our  own  Agricultural  College 
by  Professor  Voelcker;  and,  through  the  aid  of  the  Royal 
Agricultural  Society,  by  their  consulting  chemist,  Mr.  Way. 
And,  although  in  alluding  to  the  labours  of  the  latter,  we 
may  be  bound  to  confess,  that  in  one  of  the  latest,  and  pro- 
bably the  most  important  investigations  undertaken  by  him, 
that,  namely,  on  the  absorptive  qualities  of  clay  with  re- 
ference to  ammoniacal  salts,  he  had  been  anticipated,  so 
far  as  the  principle  goes,  by  the  German  Professor,  who 
announced  the  fact  many  years  before  in  his  work  “ On 
Chemistry  applied  to  Agriculture j'et  experience  has  often 
shewn  that  a principle  may  lie  dormant  long  after  it  was 
enunciated,  until  its  truth  is  rendered  palpable  to  the  senses 
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by  a series  of  practical  researches  expressly  directed  with 
a view  to  demonstrate  its  general  applicability. 

Baron  Liebig  bas  himself  remarked,  that  as  a plant,  in 
order  to  thrive,  must  receive  its  food,  not  in  a concentrated 
form,  but  reduced  to  a certain  state  of  tenuity  by  being 
diffused  through  water;  so  an  abstract  truth  only  makes  an 
impression  upon  the  mind  and  feelings,  when  presented  to 
it  properly  diluted,  turned,  as  it  were,  inside  out,  examined 
under  every  aspect,  and  decked  out  with  all  the  accom- 
paniments of  dress,  ornament,  and  colour. 

Then,  indeed,  as  the  seed,  when  implanted  in  the  ground 
and  it  has  taken  root,  is  able  to  cleave  asunder  the  hardest 
rocks,  and  that,  as  the  old  proverb  says,  all  without  noise; 
so  likewise  the  truth  will  at  length  in  its  own  good  time 
begin  to  germinate,  and  gradually  conquering  all  obstacles, 
establish  for  itself  a footing  in  the  mind  of  the  public.  Let 
us  not,  therefore,  withhold  our  meed  of  approbation  from 
those  who  have  worked  out  for  us  any  useful  scientific 
principle,  even  though  the  germ  may  be  traceable  to  some 
other  quarter;  conscious  that  it  is  to  its  being  brought  thus 
prominently  forward,  and,  as  it  were,  forced  upon  the  atten- 
tion of  the  public,  that  we  owe  its  general  reception  and  its 
reduction  to  practice. 

But  it  is  time  to  hasten  on  to  certain  other  departments 
of  Natural  Science. 

In  Botany  and  Yegetable  Physiology  it  cannot  perhaps 
be  said,  that  whole  provinces  have  been  added  to  the  do- 
main of  the  Science  since  the  period  alluded  to,  as  we 
have  seen  to  be  the  case  in  our  review  of  the  progress  of 
chemistry. 

Even  so  long  ago  as  the  year  1832,  the  elder  Dccan- 
dolle,  who,  if  not  the  most  original  or  the  most  profound  of 
the  botanists  of  his  day,  was  at  least  the  most  conspicuous 
for  the  wide  range  of  his  information,  and  for  his  happy 
talent  of  imparting  it  to  others,  published  that  admirable 
work  on  vegetable  physiology,  which  even  at  the  present 
time  is  capable  of  serving  as  a most  useful  guide  in  many 
branches  of  the  subject. 
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And  yet  what  a mass  of  important  information  has  been 
brought  together  since  that  period  ! 

Tlie  improvements  in  the  microscope  which  have  since 
taken  place,  render  us  familiar  with  particulars  relating  to 
the  structure  and  functions  of  the  vegetable  creation,  whicli 
the  ruder  methods  of  investigation  before  resorted  to  would 
never  have  revealed  to  us, 

We  owe  to  them  the  interesting  discoveries  of  Brown  and 
Adolphe  Brongniart,  as  to  the  mode  in  which  the  pollen  is 
brought  into  immediate  contact  with  the  ovules,  by  means 
of  the  tubes  which  it  protrudes  by  a prolongation  of  the  in- 
nermost of  its  two  investing  membranes.  Thus  much,  at 
least,  appears  to  be  fully  ascertained ; but  in  alluding  to 
the  observations  of  others  who  have  endeavoured  to  push 
their  scrutiny  still  further,  it  becomes  me  to  speak  with 
more  diffidence,  inasmuch  as  the  office  which  the  pollen  dis- 
charges in  the  act  of  fecundation  is  still  a matter  of  dispute, 
between  such  men  as  Schleiden  and  Schacht  on  the  one 
side,  and  Hofmeister,  Moll,  &c.,  on  the  other. 

Whilst,  however,  this  controversy  continues,  it  is  some- 
thing, at  least,  to  know,  that  the  vivifying  principle,  what- 
ever it  may  be,  is  actually  transmitted  to  the  part  where  its 
influence  is  to  be  exerted,  and  not  kept  apart  from  it,  as  we 
were  formerly  compelled  to  assume,  by  that  long  intervening 
plexus  of  flbres  or  tubes  which  constitutes  the  style. 

To  the  microscope  also  we  owe  all  that  is  as  yet  known 
with  respect  to  the  reproductive  process  in  cryptogamous 
plants,  which  are  now  shewn  to  possess  a structure  ana- 
logous to  that  of  flowering  ones  in  respeet  to  their  organs 
of  reproduction;  not,  indeed,  as  Hedwig  supposed,  that 
parts  corresponding  to  stamens  and  pistils  in  appearance 
and  structure  can  be  discovered  in  them,  but  that  as  the 
primary  distinction  of  sexes  seems  to  run  throughout  the 
vegetable  kingdom,  new  parts  are  superadded  to  a structure 
common  to  all  as  we  aseend  in  the  scale  of  creation,  until 
from  the  simple  cell,  which,  in  consequence  of  some  dif- 
ferences of  structure  to  our  eyes  inappreciable,  appears  to 
exercise  in  one  case  the  function  of  the  male,  in  another  of 
the  female,  as  is  found  the  case  in  certain  of  the  ConfervEe, 
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we  arrive  at  length  at  the  complicated  machinery  exhibited 
in  flowering  plants,  in  which  the  cell  containing  the  fecun- 
dating principle  is  first  matured  in  the  stamen,  and  after- 
wards transmitted  through  an  elaborate  apparatus  to  the 
cells  of  the  ovule,  which  is  in  like  manner  enveloped  in  its 
matrix,  and  protected  by  the  series  of  investing  membranes 
which  constitutes  the  seed-vessel.  Thus,  as  Goethe  long 
ago  observed,  and  as  modern  Physiologists  have  since  shewn 
to  be  the  case,  the  more  imperfect  a being  is,  the  more  its 
individual  parts  resemble  each  other — the  progress  of  deve- 
lopment, both  in  the  animal  and  vegetable  kingdom,  always 
proceeding  from  the  like  to  the  unlike,  from  the  general  to 
the  particular. 

But  whilst  the  researches  of  Brown  and  others  have 
shewn,  that  there  is  no  abrupt  line  of  division  in  the  veget- 
able kingdom,  and  that  one  common  structure  pervades  the 
whole;  the  later  inquiries  of  Suminski,  Hofmeister,  Unger, 
Griffith,  and  Henfrey,  have  pointed  out  several  curious  and 
unlooked-for  analogies  between  plants  and  animals. 

I may  mention,  in  the  first  place,  as  an  instance  of  this 
analogy  between  plants  and  animals,  the  existence  of  moving 
molecules  or  phytosperms  in  the  antheridia  of  Ferns  and 
other  Cryptogams,  borne  out,  as  it  has  been  in  so  remark- 
able a manner,  by  the  almost  simultaneous  observations  of 
Bischoff  and  Meissner  on  the  egg,  confirmatory  of  those 
formerly  announced  by  Barry  and  Newport,  and  by  the 
researches  of  Suminski,  Thuret,  and  Pringsheim,  with  re- 
spect to  the  ovule  of  plants.  I may  refer  you  also  to  a paper 
read  at  the  last  Meeting  of  the  Association,  by  Dr.  Cohn  of 
Breslau,  who,  in  bringing  this  subject  before  the  Natural 
History  Section,  adduced  instances  of  a distinction  of  sexes 
which  bad  come  under  his  observation  in  the  low'er  Algae. 

In  like  manner  a curious  correspondence  has  been  traced 
between  the  lower  tribes  of  animals  and  plants,  in  the  cir- 
cumstance of  both  being  subject  to  the  law  of  what  is  called 
alternate  generation.  This  consists  in  a sort  of  cycle  of 
changes  from  one  kind  of  being  to  another,  which  was  first 
detected  in  some  of  the  lower  tribes  of  animais,  a pair  of 
insects,  for  example,  producing  a progeny  differing  from 
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themselves  in  outward  appearance  and  internal  structure, 
and  these  reproducing  their  kind  without  any  renewed 
sexual  union,  the  progeny  in  these  cases  consisting  of 
females  only.  At  length,  after  a succession  of  such  gene- 
rations, the  offspring  reverts  to  its  primaeval  type,  and  pairs 
of  male  and  female  insects  of  the  original  form  are  repro- 
duced, which  complete  the  cycle,  by  giving  rise  in  their  turn 
to  a breed  presenting  the  same  characters  as  those  which 
belong  to  their  own  progenitors. 

An  ingenious  comparison  had  been  instituted  by  Owen 
and  others  between  this  alternation  of  generations  in  the 
animal,  and  the  alternate  production  of  leaves  and  blossoms 
in  the  plant ; but  the  researches  to  which  I especially  allude 
have  rendered  this  no  longer  a matter  of  mere  speculation 
or  inference,  inasmuch  as  they  have  shewn  the  same  thing 
to  occur  in  Ferns,  in  Lycopodia,  in  Mosses,  nay,  even  in  the 
Confervse. 

We  are  indebted  to  Professor  Henfrey  for  a valuable 
contribution  to  our  Transactions  in  1851  on  these  subjects, 
given  in  the  form  of  a Report  on  the  Higher  Cryptogamous 
Plants;  from  which  it,  at  least,  appears,  that  the  proofs  of 
sexuality  in  the  Ciyptogamia  rank  in  the  same  scale  as  to 
completeness,  as  those  regarding  flowering  plants  did  before 
the  access  of  the  pollen  tubes  to  the  ovule  had  been  demon- 
strated. Indeed,  if  the  observations  of  Pringsheim  with 
respect  to  certain  of  the  Algae  are  to  be  relied  upon,  the 
analogy  between  the  reproductive  process  in  plants  and  ani- 
mals is  even  more  clearly  made  out  in  these  lower  tribes, 
than  it  is  in  others  of  higher  organization. 

It  also  appears,  that  the  production  in  Ferns  and  other 
Acrogens  of  what  has  been  called  & pro-embryo ; the  evolu- 
tion of  antheridia  and  archegonia,  or  of  male  and  female 
organs,  from  the  former;  and  the  generation  from  the 
archegonia  of  a frond  bearing  spores  upon  its  under  sur- 
face, is  analogous  to  what  takes  place  in  flowering  plants 
in  general ; where  the  seed,  when  it  germinates,  produces 
stem,  roots,  and  leaves;  the  stem  for  many  generations 
gives  rise  to  nothing  but  shoots  like  itself ; until  at  length 
a flower  springs  from  it,  which  contains  within  itself  for  the 
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most  pai’t  the  organs  of  both  sexes  united,  and  therefore 
occasions  the  reproduction  of  the  same  seed  witli  which  the 
chain  of  phsenomena  commenced.  This  is  the  principle 
which  a learned  Professor  at  Berlin  has  rather  obscurely 
shadowed  out  in  his  Treatise  on  the  Rejuvenescence  of 
Plants,  and  which  may  perhaps  be  regarded  as  one,  at  least, 
of  the  means,  by  which  Nature  provides  for  the  stability  of 
the  forms  of  organic  life  she  has  created,  by  imparting  to 
each  plant  a tendency  to  revert  to  the  primaeval  type. 

To  the  elder  Decandolle  we  are  also  indebted  for  some  of 
our  most  philosophical  views  with  respect  to  the  laws  which 
regulate  the  distribution  of  plants  over  the  globe, — views 
which  have  been  developed  and  extended,  but  by  no  means 
subverted,  by  the  investigations  of  subsequent  writers ; 
amongst  whom  Sir  Charles  Lyell,  in  his  ‘^Principles  of 
Geology,”  and  the  younger  Decandolle,  a worthy  inheritor 
of  his  father’s  reputation,  in  his  recently-published  work  on 
Botanical  Geography,  have  especially  signalized  themselves. 
But  it  is  to  the  late  Professor  Edward  Forbes,  and  to  Dr. 
Joseph  Hooker,  that  we  have  principally  to  attribute  the 
removal  of  those  anomalies,  which  threw  a certain  degree  of 
doubt  upon  the  principles  laid  down  by  Decandolle  in  1820, 
in  his  celebrated  article  on  the  Geography  of  Plants,  con- 
tained in  the  Dictionnaire  des  Sciences  Naturelles,  where  the 
derivation  of  each  species  from  an  individual,  or  a pair  of 
individuals,  created  in  one  particular  locality,  was  made  the 
starting-point  of  all  our  inquiries. 

These  anomalies  were  of  two  different  kinds,  and  pointed 
in  two  opposite  directions  : for  we  had  in  some  cases  to  ex- 
plain the  occurrence  of  a peculiar  flora  in  islands  cut  off 
from  the  rest  of  the  world,  except  through  the  medium  of 
a wide  intervening  ocean  ; and  in  other  cases  to  reconcile 
the  fact  of  the  same,  or  of  allied  species  being  diffused  over 
vast  areas,  the  several  portions  of  which  are  at  the  present 
time  separated  from  each  other  in  such  a manner,  as  to 
prevent  the  possibility  of  the  migration  of  plants  from  one 
to  the  other.  Indeed,  after  making  due  allowances  for  those 
curious  contrivances  by  which  Nature  has  in  many  instances 
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provided  for  the  transmission  of  species  over  different  parts 
of  the  same  continent,  and  even  across  the  ocean,  and  which 
are  so  well  pointed  out  in  Decandolle’s  original  essay,  Ave 
are  compelled  to  admit  the  apparent  inefficiency  of  existing 
causes  to  account  for  the  distribution  of  the  larger  number 
of  species  ; and  must  confess  that  the  explanation  fails  us 
often  Avhere  it  is  most  needed,  for  the  Compositse,  in  spite 
of  those  feathery  appendages  they  possess,  which  are  so 
favourable  to  the  wide  dissemination  of  their  seeds,  might 
be  inferred,  by  their  general  absence  from  the  fossil  flora, 
to  have  diffused  themselves  in  a less  degree  than  many  other 
families  have  done.  And,  on  the  other  hand,  it  is  found, 
that  under  existing  circumstances,  those  Compositse,  which 
are  disseminated  throughout  the  area  of  the  Great  Pacific, 
belong  in  many  cases  to  species  destitute  of  these  auxiliaries 
to  transmission. 

But  here  Geology  comes  to  our  aid ; for  by  pointing  out 
the  probability  of  the  submergence  of  continents  on  the  one 
hand,  and  the  elevation  of  tracts  of  land  on  the  other,  it 
enables  us  to  explain,  the  occurrence  of  the  same  plants  in 
some  islands  or  continents  now  wholly  unconnected,  and 
the  existence  of  a distinct  flora  in  others  too  isolated  to  ob- 
tain it  under  present  circumstances  from  without.  In  the 
one  case  we  may  suppose  the  plants  to  have  been  distri- 
buted over  the  whole  area  before  its  several  parts  became 
disunited  by  the  catastrophes  wdiich  supervened ; in  the 
other,  we  may  regard  the  peculiar  flora  now  existing  as 
merely  the  wreck,  as  it  were,  of  one  which  once  overspread 
a large  tract  of  land,  of  which  all  but  the  little  patch  upon 
which  it  is  now  found  had  since  been  submerged. 

However,  upon  this  subject  our  opinions  may  in  some 
measure  be  swayed  by  the  nature  of  the  conclusions  we 
arrive  at  with  respect  to  the  length  of  time  during  which 
seeds  are  capable  of  maintaining  their  vitality ; for  if  after 
remaining  for  an  indefinite  period  in  the  earth  they  Avere 
capable  of  germinating,  it  would  doubtless  be  easier  to 
understand  the  revival,  under  favourable  circumstances,  of 
plants  Avhich  had  existed  before  the  severance  of  a tract 
of  land  from  the  continent  in  Avhich  they  are  indigenous. 
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An  inquiry  has  accordingly  been  carried  on  for  the  last 
fifteen  years  under  the  auspices  of,  and  with  the  aid  of 
funds  supplied  by,  this  Association,  the  results  of  which, 
it  is  but  fair  to  say,  by  no  means  corroborate  the  reports 
that  had  been  from  time  to  time  given  us  with  respect  to 
the  extreme  longevity  of  certain  seeds,  exemplified,  as  it 
was  said,  in  the  case  of  the  mummy-wheat  and  other  some- 
what dubious  instances ; inasmuch  as  they  tend  to  shew, 
that  none  of  the  seeds  which  were  tested,  although  they 
had  been  placed  under  the  most  favourable  artificial  con- 
ditions that  could  be  devised,  vegetated  after  a period  of 
forty-nine  years;  that  only  twenty  out  of  288  species  did 
so  after  twenty  years ; whilst  by  far  the  larger  number  had 
lost  their  germinating  power  in  the  course  of  ten. 

These  results,  indeed,  being  merely  negative,  ought  not 
to  outweigh  such  positive  statements  on  the  contrary  side 
as  come  before  us  recommended  by  respectable  authority^ 
such,  for  instance,  as  that  respecting  a Nelumbium  seed, 
which  germinated  after  having  been  preserved  in  Sir  Hans 
Sloane’s  Herbarium  for  150  years ; still,  however,  they  throw 
suspicion  as  to  the  existence  in  seeds  of  that  capacity  of  pre- 
serving their  vitality  almost  indefinitely,  which  alone  would 
warrant  us  in  calling  to  our  aid  this  principle  in  explain- 
ing the  wide  geographical  range  which  certain  species  of 
plants  affect. 

Let  us,  then,  be  content  to  appeal  to  those  ingenious 
views  which  were  first  put  forth  at  one  of  our  meetings  by 
the  late  Professor  Porbes,  and  which  have  since  been  pro- 
mulgated in  a more  detailed  and  systematic  form  by  the 
same  distinguished  naturalist.  By  the  aid  of  the  principles 
therein  laid  down,  he  was  enabled  to  trace  the  flora  of  Great 
Britain  principally  to  four  distinct  sources,  owing  to  the  geo- 
logical connexion  of  these  islands  at  one  period  or  other  with 
Scandinavia,  with  Germany,  with  France,  and  with  Spain  ! 
And  it  was  by  a similar  assumption  that  Dr.  Joseph  Hooker 
explained  the  distribution  of  the  same  species  throughout 
the  islands  of  the  Great  Pacific,  and  the  contiguous  conti- 
nents, tracts  which,  as  Darwin  had  shewn,  were  formerly 
united.  Nor  is  this  mode  of  explanation  limited  to  the  case 
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of  the  above  regions ; for  in  the  Mo?-a  Indica,  which  im- 
portant work  I regret  to  find  has  been  suspended  after  the 
appearance  of  the  fii’st  volume,  Dr.  Hooker,  in  conjunction 
with  his  fellow  traveller.  Dr.  Thomson,  has  discussed  the 
same  problem  with  regard  to  the  whole  of  India,  extending 
from  AfFghanistan  to  the  IMalayan  peninsula. 

And  amongst  the  many  services  rendered  to  the  Natural 
Sciences  by  these  indefatigable  botanists,  one  of  the  greatest 
I conceive  to  be,  that  they  have  not  only  protested  against 
that  undue  multiplication  of  species,  which  had  taken  place 
by  exalting  minute  points  of  difference  into  grounds  of  radi- 
cal and  primary  distinction,  but  that  they  have  also  prac- 
tically illustrated  their  views  with  respect  to  those  natural 
families  which  have  been  described  by  them  in  the  volume 
alluded  to.  They  have  thus  contributed  materially  to  re- 
move another  difficulty  w'hich  stood  in  the  way  of  the  adop- 
tion of  the  theory  of  specific  centres,— I mean  the  replace- 
ment of  forms  of  vegetation  in  adjoining  countries  by  others, 
not  identical,  but  only  as  it  should  seem  allied ; for  it  fol- 
lows from  the  principles  laid  down  by  these  authors,  that 
such  apparently  distinct  species  may  after  all  have  been 
only  varieties,  produced  by  the  operation  of  external  causes 
acting  upon  the  same  species  during  long  periods  of  time. 


But  if  this  be  allowed,  what  limits,  it  may  be  asked,  are 
we  to  assign  to  the  changes  which  a plant  is  capable  of  un- 
dergoing, and  in  what  way  can  we  oppose  the  principle  of 
the  transmutation  of  species,  which  has  of  late  excited  so 
much  attention,  and  the  admission  of  which  is  considered  to 
involve  such  startling  consequences? 

I must  refer  you  to  the  writings  of  modern  physiologists 
tor  a full  discussion  of  this  question,  and  may  appeal  in  par- 
^cular  to  the  lecture  delivered  before  this  Association  by 
Dr.  Carpenter  at  our  last  meeting.  All  that  I shall  ven- 
ture  to  remark  on  the  subject  is,  that  had  not  Nature  her- 
self assigried  certain  boundaries  to  the  changes  which  plants 
are  capable  of  undergoing,  there  would  seem  no  reason  why 
any  species  at  all  should  be  restricted  within  a definite  area, 
since  the  unlimited  adaptation  to  external  conditions  which 
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it  would  then  possess  might  enable  it  to  diffuse  itself  through- 
out the  world,  as  easily  as  it  has  done  over  that  portion  of 
space  within  which  it  is  actually  circumscribed. 

Dr.  Hooker  instances  certain  species  of  Coprosma,  of  Cel- 
misia,  and  a kind  of  Australian  Fern,  the  Lomaria  procera, 
which  have  undergone  such  striking  changes  in  their  pas- 
sage from  one  portion  of  the  Great  Pacific  to  anothei,  that 
they  are  scarcely  recognisable  as  the  same,  and  have  actually 
been  regarded  by  preceding  botanists  as  distinct  species. 
But  he  does  not  state  that  any  of  these  plants  have  ever 
been  seen  beyond  the  above-mentioned  precincts ; and  yet 
if  Nature  had  not  imposed  some  limits  to  their  suscepti- 
bility of  change,  one  does  not  see  why  they  might  not  have 
spread  over  a much  larger  portion  of  the  earth,  in  a form 
more  or  less  modified  by  e.\ternal  circumstances. 

The  younger  Decandolle,  in  his  late  admirable  treatise 
already  referred  to,  has  enumerated  about  117  species  of 
plants  which  have  been  thus  diffused  over,  at  least,  a third 
of  the  surface  of  the  globe,  but  these  apparently  owed  then- 
power  of  transmigration  to  their  insusceptibility  of  chanp, 
for  it  does  not  appear  that  they  have  been  much  modified 
by  the  efl'ect  of  climate  or  locality,  notwithstandiiig  the  e.\- 
treme  difference  in  the  external  conditions  to  which  they 
w-ere  subjected. 

On  the  other  hand,  it  seems  to  be  a general  law,  tha 
plants,  whose  organization  is  more  easily  afi’ected  by  ex- 
ternal agencies,  become,  from  that  very  cause,  moie  ciiciim 
scribed  in  their  range  of  distribution;  simply  because  a 
greater  diflereiice  in  the  circumstances  under  which  they 
would  be  placed  brought  with  it  an  amount  of  change  iii 
their  structure,  which  exceeded  the  limits  prescii  e 

by  Nature.  . . 

In  short,  without  pretending  to  do  more  than  to  divine 

the  character  of  those  impediments,  which  appear  ever  to 
prevent  the  changes  of  which  a plant  is  susceptible  from 
proceeding  beyond  a certain  limit,  we  seem  to  catch  a 
glimpse  of  a general  law  of  Nature,  not  limited  to  one  ot 
her  kingdoms,  but  extending  everywhere  throughout  her 
jurisdiction,-a  laiv,  the  aim  of  which  may  be  inferred  to 
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be,  that  of  maintaining  the  existing  order  of  the  universe, 
without  any  material  or  permanent  alteration,  throughout 
all  time,  until  the  fiat  of  Omnipotenee  has  gone  forth  for 
its  destruction. 

The  will,  which  confines  the  variations  in  the  vegetable 
structure  within  a certain  range,  lest  the  order  of  creation 
should  be  disturbed  by  the  introduction  of  an  indefinite 
number  of  intermediate  forms,  is  apparently  the  same  in  its 
motive,  as  that  which  brings  back  tlie  celestial  Luminaries  , 
to  their  original  orbits,  after  the  completion  of  a cycle  of 
changes  induced  by  their  mutual  perturbations;  it  is  the 
same  which  says  to  the  Ocean,  Thus  far  shalt  thou  go,  and 
no  further;  and  to  the  ^Vinds,  Your  violence,  however  ap- 
parently capricious  and  abnormal,  shall  nevertheless  be  con- 
strained within  certain  prescribed  limits — 

“ M faciat,  maria  et  terras  ccelumquo  profundum, 

Quippe  ferant  rapid!  secum,  verrantque  per  auras.” 

The  whole,  indeed,  resolves  itself  into,  or,  at  least,  is  in- 
timately connected  with,  that  law  of  symmetry  to  which 
Nature  seems  ever  striving  to  conform,  and  which  possesses 
the  same  significance  in  the  organic  world,  which  the  law 
of  definite  proportions  does  in  the  inorganic. 

It  is  the  principle  which  the  prophetic  genius  of  Goethe 
had  divined,  long  before  it  had  been  proved  by  the  labours 
of  physiologists  to  be  a reality,  and  to  which  the  poet  at- 
tached such  importance,  that  the  celebrated  discussion  as  to 
its  merits  which  took  place  in  1830  between  Cuvier  and 
Geoffrey  St.  Hilaire  so  engrossed  his  mind,  as  to  deprive 
him,  as  his  biographer  informs  us®,  of  all  interest  in  one  of 
the  most  portentous  political  events  of  modern  days  which 
was  enacting  at  the  very  same  epoch, — I mean  the  subver- 
sion of  the  Bourbon  dynasty. 

It  is,  indeed,  not  less  calculated  to  subserve  to  the  grati- 
fication of  our  sense  of  the  beautiful,  than  to  provide  against 
too  wide  a departure  from  that  order  of  creation  which  its 
great  Author  has  from  the  beginning  instituted;  and,  as 

® Lewes’  “ Life  of  Goellie,”  vol.  11. 
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two  learned  Professors  of  a sister  kingdom  have  pointed 
out  in  memoirs  laid  before  this  Association,  and  have  since 
embodied  in  a distinct  treatise**,  manifests  itself  not  less  in 
the  geometrical  adjustment  of  the  branches  of  a plant,  and 
of  the  scales  of  a fir-apple — nay  even,  as  they  have  wished 
to  prove,  in  the  correspondence  between  the  form  of  the 
fruit  and  that  of  the  tree  on  which  it  grows — than  in  the 
frequent  juxtaposition  of  the  complementary  rays  of  the 
spectrum,  by  which  that  harmony  of  colour  is  produced  in 
Nature,  which  we  are  always  striving,  however  unsuccess- 
fully, to  imitate  in  Art. 

The  law,  indeed,  seems  to  be  nothing  else  than  a direct 
consequence  of  that  unity  of  design  pervading  the  universe, 
which  so  bespeaks  a common  Creator — of  the  existence  in 
the  mind  of  the  Deity  of  a sort  of  archetype,  to  which  His 
various  works  have  all  to  a certain  extent  been  accommo- 
dated; so  that  the  earlier  forms  of  life  may  be  regarded  as 
types  of  those  of  later  creation,  and  the  more  complex  ones 
but  as  developments  of  rudimentary  parts  existing  in  the 
more  simple.  Here,  too,  we  may  perhaps  trace  an  analogy 
with  His  dealings  with  mankind,  as  unfolded  in  His  Re- 
vealed "Word ; from  which  we  find,  that  the  earlier  events 
recorded  are  often  typical  of  those  more  modern,  and  that 
Christianity  itself  is  in  some  sense  a development  of  the 
Jewish  dispensation  which  preceded  it. 

I should  apologize  for  dw'elling  so  long  upon  the  two  de- 
partments of  natural  knowledge  to  which  I have  hitherto 
confined  myself,  were  it  not  that  other  sciences  of  a still 
higher  rank  than  those  treated  of  had  been  discussed  so 
fully  in  tbe  Discourses  of  former  Presidents. 

Whilst,  indeed,  this  is  the  first  occasion,  save  one,  in 
which  a Chemist  has  had  the  honour  of  occupying  the 
Chair  of  the  British  Association,  it  has  on  no  former  occa- 
sion fallen  to  the  lot  of  a professed  Botanist  to  be  thus 
distinguished.  I have,  therefore,  consulted  alike  my  own 
ease,  and  what  was  due  to  the  Sciences  themselves,  in 

‘‘  “ Tj  pic.il  Forms,”  by  M'Cosh  and  Dickie. 
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making  Clieraistry  and  Botany  the  principal  themes  of  my 
discourse.  Leaving,  then,  to  the  gifted  friend  who  will  dis- 
course before  you  next  Monday  evening  “On  the  Correla- 
tion of  Physical  Forces,”  the  task  of  connecting  with  those 
Powers  of  Nature  that  manifest  themselves  in  the  pheno- 
mena of  chemical  attraction  or  of  cell-development,  the  im- 
ponderable agents  which  form  the  proper  subjects  of  branches 
of  Physics  not  here  dwelt  upon,  and  thus  establishing  the 
existence  of  that  common  brotherhood  among  the  Sciences, 
which  furnishes  the  best  plea  for  such  Meetings  as  the  pre- 
sent, I will  only  further  detain  you  by  noticing  one  other 
field  of  inquiry,  in  which  I have  ever  felt  a lively  interest, 
although  it  has  only  been  in  my  power  to  bestow  on  it  a 
casual  attention,  or  to  cultivate  one  limited  portion  of  the 
wide  range  which  it  embraces. 

Indeed,  Geology,  the  Science  to  which  I now  allude,  has, 
during  the  last  twenty  years,  made  such  rapid  strides,  that 
those  who  endeavoured  from  an  early  period  of  life  to  follow 
at  a humble  distance  the  footsteps  of  the  great  leaders  in 
that  Science,  obeying  the  impulse  of  such  zealous  and  ardent 
spirits,  as  the  one — now,  alas ! by  the  inscrutable  decrees  of 
Providence,  lost  to  his  friends  and  to  Science, — who  con- 
^ stituted  the  Head  of  what  was  once  called,  I hope  not  too 
grandiloquently,  the  Oxford  School  of  Geology, — have,  if  I 
may  judge  of  others  by  myself,  been  often  distanced  in  the 
race,  and  when  they  endeavoured  to  make  good  their  lost 
ground,  found  themselves  transported  into  a new,  and  to 
them  an  almost  unknown  region. 

Thus  the  thorough  exploration  which  has  taken  place  of 
the  Silurian  and  Cambrian  systems,  throngh  the  exertions 
of  two  of  our  oldest  and  most  valued  Associates,  has  added 
a new  province— ought  I not  rather  to  say,  a new  king- 
dom ?— to  the  domain  of  Geology,  and  has  carried  back  the 
lecords  of  the  creation  to  a period  previously  as  much  un- 
known to  us  as  were  the  annals  of  the  Assyrian  dynasties 
before  the  discoveries  of  Sir  Henry  Bawlinson. 

I might  also  be  disposed  to  claim  for  the  recent  inves- 
tigations of  Botanists  some  share  in  fixing  the  relative  an- 
tiquity of  particular  portions  of  the  globe,  for  from  the 
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floras  they  liave  given  us  of  different  islands  in  the  Great 
Pacific,  it  would  appear,  that  the  families  of  platits  which 
characterize  some  groups  are  of  a more  complicated  organi- 
zation than  those  of  another.  Thus  whilst  Otaheite  chiefly 
contains  Orchids,  Apocynem,  Asclepiadese  and  Urticem;  the 
Sandwich  Islands  possess  Lobeliacese  and  Goodenovise;  and 
the  Galapagos  Islands,  New  Zealand,  and  Juan  Fernandez, 
CompositEe,  the  highest  form  perhaps  of  dicotyledonous 
plants. 

In  deducing  this  consequence,  however,  I am  proceeding 
upon  a principle  which  has  lately  met  with  opposition,  al- 
though it  was  formerly  regarded  as  one  of  the  axioms  in 
geology. 

Amongst  these,  indeed,  there  was  none  which  a few  years 
ago  seemed  so  little  likely  to  be  disputed,  as  that  the  classes 
of  animals  and  vegetables  which  possessed  the  most  com- 
plicated structure  were  preceded  by  others  of  a more  sim- 
ple one;  and  that  when  we  traced  back  the  succession  of 
beings  to  the  lowest  and  the  earliest  of  the  sedimentary 
formations,  we  arrived  at  length  at  a class  of  rocks,  the  de- 
position of  which  must  be  inferred,  from  the  almost  entire 
absence  of  organic  remains,  to  have  followed  very  soon  after 
the  first  dawn  of  creation.  But  the  recognition  of  the  foot- 
steps and  remains  of  reptiles  in  beds  of  an  earlier  date  than 
was  before  assigned  to  them,  tended  to  corroborate  the  in- 
ferences which  had  been  previously  deduced  from  the  dis- 
covery, in  a few  rare  instances,  in  rocks  of  the  secondaiy 
age,  of  mammalian  remains;  and  thus  has  induced  certain 
eminent  geologists  boldly  to  dispute,  whether  from  the  eai- 
liest  to  the  latest  period  of  the  earth’s  history  any  gradation 
ol  beings  can  in  reality  be  detected. 

Into  this  controversy  I shall  only  enter  at  present,  so  far 
as  to  point  out  an  easy  method  of  determining  the  fact,  that 
organic  remains  never  can  have  existed  in  a particular  rock, 
even  although  it  may  have  been  subjected  to  such  meta- 
morphic  action  as  would  have  obliterated  all  traces  of  their 
presence.  This  is  simply  to  ascertain,  that  the  material  in 
question  is  utterlv  destitute  of  phosphoric  acid;  for  inas- 
much as  every  form  of  life  appears  to  be  essentially  asso- 
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ciated  with  tliis  principle,  and  as  no  amount  of  heat  would 
be  sufficient  to  dissipate  it  when  in  a state  of  combination, 
whatever  quantity  of  phosphoric  acid  had  in  this  manner 
been  introduced  into  the  rock,  must  have  continued  there 
till  the  end  of  time,  notwithstanding  any  igneous  opera- 
tions whieh  the  materials  might  have  afterwards  undergone. 
But  as  the  discovery  of  very  minute  traces  of  phosphoric 
acid,  when  mixed  with  the  other  ingredients  of  a rock,  is 
a problem  of  no  small  difficulty,  an  indirect  method  of  as- 
certaining its  presence  suggested  itself  to  me  in  some  expe- 
riments of  the  kind  wliich  I have  instituted,  namely,  that 
of  sowing  some  kind  of  seed,  such,  for  instance,  as  barley, 
in  a sample  of  the  pulverized  rock,  and  determining  whe- 
ther the  crop  obtained  yielded  more  phosphoric  acid  than 
was  present  in  the  grain,  it  being  evident  that  any  exeess 
must  have  been  derived  from  the  rock  from  which  it  drew 
its  nourishment 

Should  it  appear  by  an  extensive  induction  of  particulars, 
that  none  of  the  rocks  lying  at  the  base  of  the  Silurian 
formation,  which  have  come  before  us,  contain  more  phos- 
phoric acid  than  tlie  minute  quantity  I detected  in  the 
slates  of  Bangor  and  Llanherris,  which  were  tested  in  the 
above  manner,  it  might  perhaps  be  warrantable  hereafter 
to  infer,  that  we  had  really  touched  upon  those  formations, 
that  had  been  deposited  at  a time  when  organic  beings  were 
only  just  beginning  to  start  into  existence,  and  to  which, 
therefore,  the  term  Azoic,  assigned  to  these  rocks  by  some 
of  the  most  eminent  of  our  geologists,  might  not  be  in- 
appropriate. 

The  proofs  of  the  former  extension  of  glaciers  in  the 
northern  hemisphere,  far  beyond  their  actual  limits,  tend 
also  to  complicate  the  question  which  has  at  all  times  so 
much  engaged  the  attention  of  cosmogonists  with  respect 
to  the  ancient  temperature  of  the  earth’s  surface;  compel- 
ling us  to  admit,  that,  at  least  during  the  later  of  its  epochs, 
oscillations  of  heat  and  cold  must  have  occurred,  to  inter- 
fere with  the  progress  of  refrigeration  which  was  taking 
place  in  the  crust. 

' See  the  Memoir  on  this  subject  printed  in  tiie  First  Fart  of  this  Collection. 
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On  the  other  hand,  facts  of  an  opposite  tendency,  such  as 
the  discovery  announced  at  our  last  Meeting  by  Captain 
Belcher,  of  the  skeleton  of  an  Ichthyosaurus  in  lat.  77°, 
and  of  the  trunk  of  a tree  standing  in  an  erect  position  in 
lat.  75°,  have  been  multiplying  upon  us  within  the  same 
pei'iod ; inasmuch  as  they  appear  to  imply,  that  a much 
higher  temperature  in  foi’mer  times  pervaded  the  Arctic' 
regions  than  can  be  referred  to  local  causes,  and  therefore 
force  upon  us  the'  admission,  that  the  internal  heat  of  the 
nucleus  of  our  globe  must  at  one  time  have  influenced  in 
a more  marked  manner  than  at  present  the  temperature 
of  its  crust. 

On  the  causes  of  this  increased  temperature,  whether 
local  or  cosmical,  much  elaborate  research  has  been  brought 
to  bear,  by  Sir  Charles  Lyell  in  his  celebrated  “ Principles 
of  Geology,”  and  by  Mr.  Hopkins  in  his  Address  to  the 
Geological  Society. 

The  most  extensive  collection  of  fads,  however,  having 
reference  to  this  subject,  is  contained  in  the  Reports  on 
Earthquake  Phenomena,  published  by  Mr.  Mallet  in  our 
Transactions,  supplying,  as  they  do,  data  of  the  highest 
importance  to  the  full  elucidation  of  the  subject.  For  al- 
though the  evidence  I had  myself  brought  together  in  my 
work  on  Volcanos  might  be  sufficient  to  establish  in  a 
general  way  the  connexion  of  earthquakes  with  that  deep- 
seated  cause  which  gives  rise  to  the  eruptions  of  a volcano, 
yet  our  interest  is  thereby  only  the  more  awakened  in  the 
phenomena  they  present, — just  as  Dr.  M hewell  s inquiries 
into  the  local  variations  of  the  Tides  were  valued  all  the 
more  in  consequence  of  the  persuasion  already  felt,  that 
lunar  attraction  was  their  principal  cause. 

But  if  earthquakes  bring  under  our  notice  chiefly  the 
dynamical  effects  of  this  hidden  cause  of  movement  and 
of  change,  those  of  volcanos  serve  to  reveal  to  us  more  es- 
pecially their  chemical  ones ; and  it  is  only  by  combining 
the  information  obtained  from  these  two  sources,  together 
with  those  from  hot  springs,  especially  as  regards  the  gase- 
ous products  of  each,  that  we  can  ever  hope  to  penetrate 
the  veil  which  shrouds  the  operations  of  this  mysterious 
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agent ; so  as  to  pronounce,  with  any  confidence,  whether 
the  effects  we  witness  are  due,  simply  to  that  incandescent 
state  in  which  our  planet  was  first  launched  into  space,  or 
to  the  exertion  of  those  elective  attractions  which  operate 
between  its  component  elements, — attractions  which  might 
be  supposed  to  have  given  rise,  in  the  first  instance,  to  a 
more  energetic  action,  and  consequently  to  a greater  evolu- 
tion of  heat,  than  is  taking  place  at  present,  when  their 
mutual  affinities  are  in  a greater  measure  assuaged. 

Within  the  last  twenty  years  much  has  been  done  to- 
wards the  elucidation  of  this  problem  through  the  united 
investigations  of  Boussiugault,  of  Deville,  and  above  all  of 
Bunsen,  with  respect  to  the  gases  aiid  other  bodies  evolved 
from  volcanos  in  their  various  phases  of  activity;  the  re- 
sults of  whicli,  however,  do  not  appear  to  me  to  present 
anything  irreconcileable  with  that  view  of  their  causes  which 
was  put  forth  many  years  ago  in  the  work  I published. 

Whilst,  however,  the  latter  is  offered  as  nothing  more 
than  as  a conjectural  explanation  of  the  phenomena  in 
question,  I may  remind  those,  who  prefer  the  contrary  hy- 
pothesis on  the  ground  that  the  oblate  figure  of  the  earth 
is  in  itself  a sufficient  proof  of  its  primeval  fluidity,  that 
this  condition  of  things  could  only  have  been  brought  about 
in  such  materials  by  heat  of  an  intensity,  sufficient,  whilst 
it  lasted,  to  annul  all  those  combinations  amongst  the  ele- 
ments which  chemical  affinity  would  have  a tendency  to 
induce,  and  thus  to  render  those  actions  to  which  I have 
ascribed  the  phenomena,  not  only  conceivable,  but  even 
necessary  consequences,  of  the  cooling  down  of  our  planet 
from  its  original  melted  condition. 

Such  are  a few  of  the  additions  to  our  knowledge  which 
have  been  made  in  the  course  of  the  last  twenty  years  in 
those  sciences  with  which  I am  most  familiar. 

Whilst,  however,  the  actual  progress  which  has  taken 
place  in  them  is  in  itself  so  satisfactory,  the  change  which 
the  sentiments  of  tlie  publie  have  undergone,  as  regards 
their  claims  to  respect,  affords  no  less  room  for  congra- 
tulation. 
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If  our  attention  is  turned  to  the  metropolis,  we  see  rising 
up  around  us  establishments  for  the  advancement  of  Phy- 
sical Science,  of  which  our  ancestors  would  scarcely  have 
dreamed  the  possibility. 

I may  instance  the  School  of  Mines,  first  placed  under 
the  management  of  our  late  Associate,  Sir  Henry  De  la 
Beche,  and  now  presided  over  by  Sir  Roderick  Murchison, 
as  a convincing  proof  of  the  improved  feeling  on  such  sub- 
jects entertained  by  the  Government  of  this  country. 

I may  mention  also  another  proof  of  a greater  apprecia- 
tion of  the  claims  of  Science,  in  tlieir  having  departed  from 
the  practice  which  had  prevailed  ever  since  the  death  of  Sir 
Isaac  New  ton,  of  regarding  the  Mastership  of  Her  Majesty’s 
Mint  a purely  political  appointment,  and  in  conferring  it, 
as  they  have  done  on  the  two  last  occasions,  as  a reward 
for  scientific  eminence. 

It  is  also  gratifying  to  find,  that  the  attention  of  the 
Legislature  has  at  length  been  seriously  called  to  consider 
what  measures  of  a public  nature  might  be  adopted  for  im- 
proving the  position  of  Science  and  its  cultivators,  and  that 
the  Royal  Society  have  appointed  a Body  of  its  Members 
to  receive  suggestions  on  that  subject,  and  to  report  upon 
it,  in  order  that  a matured  plan  may  be  presented  to  Par- 
liament to  meet  this  object  at  its  next  Session. 

Nor,  if  we  extend  our  glance  to  the  Proviuees,  need  I go 
further  than  the  neighbourhood  of  our  present  place  of 
meeting,  in  order  to  point  out  as  many  as  four  active  clubs 
of  naturalists,  who  sustain  as  well  as  diffuse  an  interest  in 
our  pursuits,  by  frequent  meetings,  and  by  investigating, 
in  common,  the  physical  peculiarities  of  their  I’espective 
neighbourhoods. 

In  this  very  county,  too,  we  have  lately  witnessed  the 
first  example  of  an  Institution  founded  for  the  express  pur- 
pose of  communicating  to  the  rising  generation  of  farmers, 
that  scientific  as  well  as  practical  instruction,  the  union  of 
which  is  admitted  by  every  enlightened  agriculturist  to  be 
essential,  for  the  purpose  of  deriving  the  fullest  advantaj:c 
from  the  natural  resources  of  our  soil.  Nor  can  I help  feel- 
ing an  honest  pride  when  I reflect,  that  this  Establishment, 
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which  has  since  risen  to  such  importance,  and  is  celebrated 
throughout  the  land  as  the  best  training-school  for  youths 
destined  to  husbandry  which  England  affords,  should  have 
emanated  from  the  members  of  a little  club  existing  in 
a neighbouring  county-town,  endeared  to  me  by  long  asso- 
ciations, from  its  near  proximity  to  the  place  of  my  birth, 
and  the  home  of  my  earliest  years. 

Turning,  too,  to  the  University  to  which  I belong,  in 
which  a few  years  ago  our  pursuits  were  hardly  regarded  as 
integral  parts  of  academical  instruction,  we  now  find  in  it 
at  least  a recognition  of  their  importance  to  have  taken 
place,  and  Classical  Literature  no  longer  disdaining  to  own 
as  her  Sisters,  the  Studies  which  engross  so  large  a part  of 
the  attention  of  the  public  in  general. 

Nay,  the  Academic  Body  has  lately  devoted  no  small  por- 
tion of  its  revenues  towards  the  erection  of  a Museum,  in- 
tended to  comprehend  under  one  roof  all  the  appliances  for 
research,  as  well  as  all  the  means  of  instruction  which  can 
be  required  in  the  several  branches  of  Natural  Philosophy. 

The  extension,  indeed,  which  is  now  given  to  the  name 
in  the  language  of  naturalists,  and  even  by  the  public  at 
large,  is  in  itself  an  indication  of  corrector  views  than 
were  formerly  entertained  with  regard  to  the  uses  of  sucli 
Establishments. 

Few,  for  instance,  have  such  a notion  of  a Museum  as 
Horace  Walpole  gave  utterance  to  at  the  close  of  the  last 
century  when  he  defined  it  " a hospital  for  everything 
that  is  singular — whether  the  thing  has  acquired  singularity 
from  having  escaped  the  ravage  of  time,  from  any  natural 
oddness, — or  from  being  so  insignificant  that  nobody  thought 
it  worth  while  to  produce  any  more  of  the  same.” 

Nor  will  it  be  possible  to  ridicule  these  Institutions,  as 
an  eminent  member  of  my  own  University,  even  within  my 
recollection,  was  tempted  to  do,  in  alluding  to  the  little 
Institutions  of  the  kind  set  up  in  some  of  our  provincial 
towns  s, 

“ The  stuffed  ducks,  the  skeleton  in  the  mahogany  case, 
the  starved  cat  and  rat  which  were  found  behind  a wainscot, 

^ Fugitive  Pieces.  s Sewell’s  “ Letter  to  a Dissenter,”  ISS  t. 
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the  broken  potsherd  from  an  old  barrow,  the  tattooed  head 
of  the  New  Zealand  chief,  the  very  unpleasant-looking  lizards 
and  snakes  coiled  up  in  the  spirits  of  wine,  the  flint  stones 
and  cockle  shells,  &c.,  will  no  longer  be  seen  jumbled  toge- 
ther in  heterogeneous  confusion,”  as  might  have  been  the 
case  at  the  period  alluded  to. 

The  Ipswich  Museum  has  set  an  example,  which  I have 
no  doubt  will  be  generally  followed,  of  selecting  for  such 
Institutions  a series  of  types  illustrative  of  the  mineral, 
vegetable,  and  animal  kingdoms ; and  a Committee  of  this 
Association  is  now  employed  in  the  useful  undertaking  of 
preparing  a list  of  objects  calculated  to  illustrate  the  dif- 
ferent forms  in  nature,  and  thus  rendering  our  provincial 
Museums  no  longer  mere  raree-shows,  but  places  where 
the  masses  may  receive  instruction  in  all  branches  of  Na- 
tural History. 

But  the  Oxford  Museum  aims  at  much  more  than  is 
usnally  understood  by  that  title.  Its  central  area,  indeed, 
may  be  regarded  as  the  Sanctuary  of  the  Temple  of  Science, 
intended  to  include  all  those  wonderful  contrivances  by 
which  the  Author  of  the  Universe  manifests  Himself  to 
His  creatures ; whilst  the  apartments  which  surround  it, 
dedicated  as  they  will  be  to  lectures  and  researches  con- 
nected with  all  branches  of  Physical  Science,  may  represent 
the  chambers  of  the  ministering  Priests,  engaged  in  worship- 
ping at  her  altar,  and  in  expounding  her  mysteries. 

In  turning,  too,  to  this  Association,  the  reception  with 
which  it  is  now  greeted  in  the  course  of  its  migr^itions 
through  the  various  portions  of  the  United  Kingdom,  is 
not  less  encouraging  as  an  augury  of  the  future  prospects 
of  Science. 

Our  Body,  indeed,  may  now  be  said  to  have  passed  un- 
scathed through  that  ordeal  to  which  all  infant  undertakings 
are  exposed,  and  which  even  its  great  prototype,  the  Royal 
Society  of  London,  at  its  commencement,  did  not  altogether 
escape.  And  the  best  proof  that  such  is  the  case,  wdl  be 
found  in  the  different  manner  in  which  it  is  received  by  the 
public  in  general. 

Twenty  years  ago  the  invitations  sent  us  proceeded,  either 
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from  places  like  the  Universities,  expressly  dedicated  to  learn- 
ing, and  therefore  peculiarly  called  upon  to  lend  a helping 
hand  to  Science,  or  else  from  Cities  in  which  the  pre- 
dominant occupations  brought  the  mass  of  the  population 
into  immediate  and  constant  connexion  with  scientific  pro- 
cesses. 

Now,  on  the  contrary,  we  have  seen  the  two  principal 
Centres  of  fashionable  resort — the  favourite  retreats  of  the 
wealthy  and  noble  of  the  land — vying  with  each  other  in 
their  eagerness  to  receive  us;  and  an  almost  purely  agri- 
cultural County  greeting  us  with  the  same  hearty  welcome 
as  that  which  we  had  heretofore  received  from  the  coramer- 
eial  and  manufacturing  Communities. 

Twenty  years  ago  it  was  thought  necessary  to  explain  at 
our  meetings  the  character  and  objects  of  this  Association, 
and  to  vindicate  it  from  the  denunciations  fulminated  against 
it  by  individuals,  and  even  by  parties  of  men,  who  held  it 
up  as  dangerous  to  religion,  and  subversive  of  sound  prin- 
ciples in  theology. 

Now,  so  marked  is  the  change  in  public  feeling,  that  we 
are  solicited  by  the  clergy,  no  less  than  by  the  laity,  to 
hold  our  meetings  within  their  precincts ; and  have  never 
received  a heartier  welcome  than  in  the  city  in  which  we 
are  now  assembled,  whicli  values  itself  so  especially,  and 
with  such  good  reason,  on  the  extent  and  excellence  of  its 
educational  establishments. 

It  begins,  indeed,  to  be  generally  felt,  that  amongst  the 
faculties  of  mind,  upon  the  development  of  which  in  youth 
success  in  after  life  mainly  depends,  there  are  some  which 
are  best  improved  through  the  cultivation  of  the  Physical 
Sciences,  and  that  the  rudiments  of  those  Sciences  are  most 
easily  acquired  at  an  early  period  of  life. 

That  power  of  minute  observation— those  habits  of  method 
and  arrangement— that  ai^titude  for  patient  and  laborious 
inquiry— that  tact  and  sagacity  in  deducing  inferences  from 
evidence  short  of  demonstration,  which  the  Natural  Sciences 
more  particularly  promote,  are  the  fruits  of  early  education, 
and  acquired  with  difficulty  at  a later  period. 

It  is  duiiiig  childhood,  also,  that  the  memory  is  most 
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IVesh  and  retentive ; and  that  the  nomenclature  of  the  sci- 
ences, whicli,  from  its  crabbedness  and  technicality,  often 
repels  us  at  a more  advanced  age,  is  acquired  almost  with- 
out an  effort. 

Although,  therefore,  it  can  hardly  be  expected,  that  the 
great  schools  in  the  country  will  assign  to  the  Natural 
Sciences  any  important  place  in  their  systems  of  instruction, 
until  the  Universities  for  which  they  are  the  ^seminaries  set 
them  the  example,  yet  I cannot  doubt,  hut  that  when  this 
is  once  done,  both  masters  and  scholars  will  eagerly  embrace 
a change  so  congenial  to  the  tastes  of  youth,  and  so  favour- 
able to  the  development  of  their  intellectual  faculties. 

And  has  not,  it  may  be  asked,  the  signal  been  given  by 
the  admission  of  the  Physical  Sciences  into  the  curriculum 
of  our  academical  education  ? 

I trust  that  this  question  may  be  answered  iu  the  aflSr- 
mative,  if  vve  are  entitled  to  assume,  that  the  recognition  of 
them  which  has  already  taken  place  will  be  consistently 
followed  up,  by  according  to  them  some  such  substantial 
encouragement,  as  that  which  has  been  afforded  hitherto 
almost  exclusively  to  classical  literature. 

Our  ability  to  accomplish  this,  with  the  means  and  ap- 
j)liances  at  our  command,  does  not,  I think,  admit  of 
dispute. 

Happily  for  this  country,  the  conservative  feeling  which 
has  ever  prevailed  amongst  us,  and  the  immunity  we  have 
enjoyed  from  those  political  convulsions  which  have  affected 
most  other  European  nations,  maintain  iu  their  integrity 
those  Academical  Establishments,  which,  as  Monsieur  Mont- 
alembert  has  remarked,  are,  like  our  Government  and  oui 
other  Institutions,  magnificent  specimens  of  the  social  con- 
dition of  the  middle  ages,  such  as  at  one  time  existed 
throughout  the  whole  of  Western  Europe. 

They  arc  Institutions,  indeed,  which  foreigners  may  well 
look  upon  with  envy,  but  which,  when  once  destroyed,  it  is 
hopeless  to  expect,  that  Governments,  engrossed  as  they  are 
with  the  interests  and  politics  of  the  day,  will  ever  think 

of  restoring. 

Thanks  to  their  existence,  it  rarely  happens,  that  a stu- 
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(lent,  in  Oxford  at  least,  who  has  distinguished  himself  in 
his  classical  examinations,  fails  to  obtain  some  reward  for 
his  past  exertions,  and,  if  he  requii’e  it,  some  assistance  to 
enable  him  to  continue  them  in  future. 

And  this,  too,  be  it  observed,  has  been  the  case,  even 
whilst  the  natural,  although  mistaken  partiality  of  our 
founders,  for  their  native  counties,  for  the  parishes  in 
which  their  estates  lay,  or  for  their  own  collateral  descend- 
ants, greatly  curtailed  the  number  of  fellowships  which 
could  he  bestowed  on  merit. 

All,  therefore,  that  seems  wanted,  now  that  local  prefer- 
ences seem  on  the  point  of  being  removed,  is,  on  the  one 
hand,  a more  equal  distribution  of  the  existing  emoluments 
between  the  several  professions,  and,  on  the  other,  the  ad- 
mission of  the  claims  of  the  sciences  received  into  our  edu- 
cational sj'^stem,  to  share  in  the  emoluments  which,  up  to 
this  time,  have  been  monopolized  by  the  Classics. 

And  as  it  is  for  from  my  wish  to  curtail  the  older  studies 
of  the  University  of  their  proper  share  of  encouragement — 
for  who  that  has  passed  through  a course  of  academical 
study  can  be  insensible  of  the  advantages  he  has  derived 
from  that  early  discipline  of  the  mind  which  flows  from 
their  cultivation  ?— I rejoice  to  think,  that  when  the  Legis- 
lature shall  have  completed  the  removal  of  those  restrictions 
which  have  hitherto  prevented  us  in  many  instances  from 
consulting  the  claims  of  merit  in  the  distribution  of  our 
emoluments,  there  will  be  ample  means  afl’orded  for  giving 
all  needful  encouragement  to  the  newly-recognised  studies, 
without  trenching  unduly  on  that  amount  of  pecuniary 

encouragement  which  has  been  hitherto  accorded  to  the 
Classics. 

In  anticipation  of  which  change,  I look  forward  with 
confidence  to  the  day,  when  the  demands  for  instruction  in 
the  Physical  Sciences  at  Oxford  will  become  so  general  and 
so  pressing,  that  no  Institution  which  professes  to  prepare 
t le  youth  it  instructs  for  academical  competition  will  ven- 
ture to  risk  its  reputation  by  declining  to  admit  these  de- 
partments of  study  into  its  educational  courses. 

Indeed  the  example  has  already  been  set  in  many,  as 
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1 understand  to  be  the  ease  with  the  noble  Seminary  Avitbin 
whose  walls  we  are  now  assembled,  as  well  as  with  that 
older  Establishment,  which  has  become  its  worthy  rival  as 
a training-school  for  the  Universities. 

At  any  rate,  I trust  the  time  has  now  passed  away,  when 
studies  such  as  those  we  recommend  lie  under  the  imputa- 
tion of  fostering  sentiments  inimical  to  religion. 

Ill  countries,  and  in  an  age  in  which  men  of  Letters  were 
generally  tinctured  with  infidelity,  it  is  not  to  be  supposed 
that  Natural  Philosophy  would  altogether  escape  the  con- 
tagion ; but  the  contemplation  of  the  works  of  creation  is 
surely  in  itself  far  more  calculated  to  induce  the  humility 
that  paves  the  way  to  belief,  than  the  presumption  which 

disdains  to  lean  upon  the  supernatui  al. 

It  is  not,  indeed,  without  an  excusable  feeling  of  exulta- 
tion that,  in  surveying  the  triumphs  of  modern  science, 

Ave  see 

“ An  intellectual  mastery  exercised 
O’er  the  blind  elements  ; a purpose  given  ; 

A persBA'erance  fed ; almost  a soul 
Imparted  to  brute  matter 

or  that  we  repeat  to  ourselves  the  words  in  which  the  poet 
apostrophizes  the  philosopher, 

“ Go,  wondrous  creature  ! mount  where  Science  guides , 

Go,  measure  earth,  weigh  air,  and  state  the  tides  : 

Instruct  the  planets  in  what  orbs  to  run,^ 

Correct  old  Time,  and  regulate  the  Sun.” 

Nevertheless,  if  we  pursue  the  line  of  thought  in  which  the 
same  author  indulges,  we  shall  be  compelled  to  ask  our- 
selves, not  without  a deep  sentiment  of  humiliation,  even 
Avhilst  contemplating  the  highest  order  of  intellect  which 
the  human  race  has  ever  exhibited,— 

“ Could  he  AA’hose  i-ules  the  rapid  Comet  bind, 

Describe  or  fix  one  movement  of  the  mind  ? 

Who  saAV  its  fires  liere  rise,  and  there  descend, 

Explain  his  own  beginning,  or  bis  end?” 
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When,  indeed,  we  reflect  within  what  a narrow  area  our 
researches  are  of  necessity  circumscribed,  when  we  perceive 
that  we  are  bounded  in  space  almost  to  the  surface  of  the 
planet  in  which  we  reside, — itself  merely  a speck  in  the 
universe,  one  of  innumerable  worlds  invisible  from  the  near- 
est of  the  flxed  stars — when  we  recollect,  too,  that  we  are 
limited  in  point  of  time  to  a few  short  years  of  life  and 
activity — that  our  records  of  the  past  history  of  the  globe 
and  of  its  inhabitants  are  comprised  within  a minute  por- 
tion of  the  latest  of  the  many  epochs  which  the  earth  has 
gone  through — and  that  with  regard  to  the  future,  the  most 
durable  monuments  we  can  raise  to  hand  down  our  names 
to  posterity  are  liable  at  any  time  to  be  overthrown  by  an 
earthquake,  and  would  be  obliterated,  as  if  they  had  never 
been,  by  any  of  those  processes  of  metamorphia  action  which 
geology  tells  us  form  a part  of  the  cycle  of  changes  which 
the  globe  is  destined  to  undergo, — the  more  lost  in  wonder 
we  may  be  at  the  vast  fecundity  of  Nature,  which  within 
so  narrow  a spliere  can  crowd  together  phenomena  so  vari- 
ous and  so  imposing,  the  more  sensible  shall  we  become  of 
the  small  proportion,  which  our  highest  powers  and  their 
happiest  results  bear,  not  only  to  the  Cause  of  all  causation, 
but  even  to  other*  created  beings,  higher  in  the  scale  than 
ourselves,  which  we  may  conceive  to  exist. 

“ Think  thou  this  world  of  hopes  and  fears 
Could  find  no  statelier  than  his  peers 
In  yonder  hundred  million  spheres  ?” 

It  is  believed,  that  every  one  of  the  molecules  which  make 
up  the  mass  of  a compound  body  is  an  aggregate  of  a num- 
ber of  atoms,  which,  by  their  arrangement  and  mutual  re- 
lation, impart  to  the  whole  its  peculiar  properties;  and 
according  to  another  speculation  which  has  been  already 
alluded  to,  these  atoms  are  not  absolutely  motionless,  but 
are  ever  shifting  their  position  within  certain  limits,  so 
as  to  induce  corresponding  changes  in  the  properties  of 
the  mass. 

Indeed  it  has  been  imagined,  that  the  production  of 
dilfeient  compounds  from  the  same  elements  united  in  the 
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same  proportions,  may  be  one  of  the  consequences  re- 
sulting from  the  different  arrangement  of  particles  there- 
by induced. 

If  this  hypothesis  have  any  foundation  in  fact,  what  an 
example  does  it  set  before  us  of  great  effects  brought  about 
by  movements  which,  to  our  senses,  are  too  minute  to  be 
appreciable  ; and  what  an  illustration  does  it  afford  us  of 
tlie  limited  powers  inherent  in  the  human  race,  which  are 
nevertheless  capable  of  bringing  about  effects  so  varied, 
and  to  us  so  important;  although,  as  compared  with  the 
universe,  so  insignificant ! 

We  also  are  atoms,  chained  down  to  the  little  globe  in 
which  our  lot  is  cast ; allowed  a small  field  of  action,  and  ^ 
confined  within  definite  limits,  both  as  to  space  and  as 
to  time. 

We,  too,  can  only  bring  about  such  changes  in  nature, 
as  are  the  resultants  of  those  few  laws  which  it  lies  within 
the  compass  of  our  power  to  investigate  and  to  take  ad- 
vantage of. 

We,  too,  can  only  run  through  a certain  round  of  opera- 
tions, as  limited  in  their  extent,  in  comparison  with  those 
which  lie  within  the  bounds  of  our  conception,  as  the  move- 
ments of  the  atoms,  which  serve  to  make  up  a compound 
molecule  of  any  of  the  substances  around  us,  are  to  the 
revolutions  of  the  heavenly  Luminaries. 

And  as,  according  to  Professor  Owen,  the  conceivable 
modifications  of  the  vertebral  archetype  are  very  far  from 
being  exhausted  by  any  of  the  forms  which  now  inhabit 
the  earth,  or  that  are  known  to  have  existed  here  at  any 
former  period ; so  likewise  the  properties  of  matter  with 
which  we  are  permitted  to  become  cognizant,  may  form  but 
a small  portion  of  those  of  which  it  is  susceptible,  or  with 
which  the  Creator  may  have  endowed  it  in  other  portions 
of  the  universe. 

We  are  told,  that  in  a future  and  a higher  state  of  exist- 
ence, the  chief  occupation  of  the  blessed  is  that  of  praising 
and  worshipping  the.Almighty.  But  is  not  the  contempla- 
tion of  tl.e  works  of  the  Creator,  and  the  study  of  the  ordi- 
nances of  the  Great  Lawgiver  of  the  universe,  in  itself  an 
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act  of  praise  and  adoration ; and,  if  so,  may  not  one  at  least 
of  the  sources  of  happiness  which  we  are  promised  in  a fu- 
ture state  of  existence,  one  of  the  rewards  for  a single- 
minded  and  reverential  pursuit  after  truth  in  our  present 
state  of  trial,  consist  in  a development  of  our  faculties,  and 
in  the  power  of  comprehending  those  laws  and  provisions 
of  Nature  with  which  our  finite  reason  jDrevents  us  at  pre- 
sent from  becoming  cognizant  ?, 

Such  are  a few  of  the  reflections  which  the  study  of 
Physical  Science,  cultivated  in  a right  spirit,  naturally  sug- 
gests ; and  I ask  you,  whether  they  are  not  more  calculated 
to  inspire  humility  than  to  foster  conceit ; to  render  us 
more  deeply  conscious  how  much  of  the  vast  field  of  know- 
ledge must  ever  lie  concealed  from  our  view — how  small 
a portion  of  the  veil  of  Isis  it  is  given  us  to  lift  up — and 
therefore  to  dispose  us  to  accept,  with  a more  unhesitating 
faith,  the  knowledge  vouchsafed  from  on  high,  on  subjects 
which  our  own  unassisted  reason  is  incapable  of  fathoming. 

“ Let  us  not,  therefore,”  to  use  the  language  of  a living 
Prelate,  ” think  scorn  of  the  pleasant  land.” 

“ That  land  is  the  field  of  ancient  and  modern  Literature 
— of  Philosophy  in  almost  all  its  Departments — of  the  Arts 
of  Reasoning  and  Persuasion.  Every  part  of  it  may  be  cul- 
tivated with  advantage,  as  the  Land  of  Canaan  when  be- 
stowed upon  God’s  peculiar  people.  They  were  not  com- 
manded to  let  it  lie  waste,  as  incurably  polluted  by  the 
abominations  of  its  first  inhabitants ; but  to  cultivate  it 
and  dwell  in  it,  living  in  obedience  to  the  divine  laws,  and 
dedicating  its  choicest  fruits  to  the  Lord  their  God.” 
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Address  delivered  at  Tiverton,  in  August,  1865,  as  Pre- 
sident of  tlie  Devonshire  Association  for  the  Advance- 
ment of  Science,  Literature,  and  Art. 


Gentlemen  of  the  Devonshire  Association, 

TT  is  sometimes  a pleasing  occupation,  in  the  evening  of 

life,  for  one,  who,  like  myself,  has,  for  many  past  years, 
watched  the  progress  of  the  Physical  Sciences,  and  endea- 
voured to  contribute,  in  however  humble  a way,  towards 
their  advancement,  to  call  back  to  his  recollection  their 
condition  in  his  youthful  days,  and  to  contrast  it  with  the 
position  they  occupy  at  the  present  time. 

For  it  must  be  confessed,  that  our  insight  into  the  Mys- 
teries of  Nature,  and  our  power  of  applying  to  useful  pur- 
poses the  Forces  that  have  been  revealed  to  us,  have  both 
been  advancing  at  an  accelerated  rate  during  the  present 
century. 

At  no  former  period  certainly  in  the  history  of  the  world 
has  one  tithe  of  the  improvements  in  the  mechanical  and 
chemical  arts  been  brought  about  within  the  same  space  of 
time,  and  that,  too,  even  if  I were  to  confine  myself  to  inven- 
tions, which  might  trace  their  origin  to  persons  with  whom 
I have  myself  been  from  time  to  time  brought  into  contact, 
and  some  of  whom  I may  elaim  to  number  amongst  my 
friends. 

In  my  early  days,  the  slow  rate  of  land  travelling,  the 
uncertain  duration  of  sea  voyages,  the  tardy  and  expensive 
transmission  of  intelligence  through  the  post,  placed  vast 
impediments  in  the  way  of  the  mutual  interchange  of  ideas; 
whilst  the  utter  inability  of  obtaining  practieal  instruction 
in  science  at  our  Universities,  and  even  in  our  principal 
cities,  rendered  the  path  of  the  student  a thorny  and  a dif- 
ficult one. 

More  honour  to  those  great  men,  who,  in  spite  of  such 
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obstacles,  carried  onwards  unquenched  the  torch  of  dis- 
covery, and  who,  in  the  course  of  so  short  a time,  pre- 
sented to  their  fellow-countrymen  the  inestimable  boon 
conferred  upon  the  human  race,  by  such  inventions  as  the 
Electric  Telegraph,  the  Locomotive,  the  Ocean  Steamers, 
the  Safety  Lamp,  Gas  Illumination,  the  Penny  Postage, 
and  Photography. 

But  I will  not  dwell  at  the  present  moment  upon  sub- 
jects so  trite  as  these,  but  shall  confine  myself  to  one  cir- 
cumstance more  immediately  connected  with  this  Meeting, 
in  which  our  present  condition  contrasts  favourably  with 
that  existing  in  my  youthful  days. 

It  is  now  thirty-four  years  ago,  that  an  illustrious  Scotch 
philosopher,  still  living,  in  conjunction  with  the  son  of  a dis- 
tinguished prelate, — a man  who  at  all  periods  of  his  career 
has  evinced  a strong  affection  for  physical  science,  and  an 
earnest  desire  to  promote  it, — conceived  the  project  of  as- 
sembling from  all  parts  of  the  British  Empire  those  who 
interested  themselves  in  the  study  of  nature,  to  discuss  in 
common  their  various  speculations,  and  to  communicate 
their  respective  discoveries. 

I have  a lively  recollection  of  this  first  scanty  gathering, 
at  York,  of  a Body  which  has  since  been  known  to  all  the 
world  as  the  British  Association  for  the  Advancement  of 
Science,  at  which  Meeting  the  only  Delegate,  if  such  he 
could  be  called,  from  one  of  our  English  Universities,  was 
the  humble  individual  who  now  addresses  you,  whilst  the 
sister  University  of  Cambridge  was  entirely  unrepresented, 
and  whilst  the  scanty  contingent  supplied  by  the  great 
marts  of  our  manufacturing  industry,  by  the  Scotch  Uni- 
versities, and  by  the  Metropolis  itself,  furnished  rather  a 
mortifying  contrast  to  the  numerous  list  of  invitations  which 
had  been  issued,  but  under  various  excuses  declined. 

The  Meeting,  in  short,  although  intended  to  embrace  the 
cultivators  of  science  from  the  whole  of  Great  Britain,  did 
not  greatly  exceed  in  magnitude  that  from  Devonshire  alone, 
over  which  I have  to-day  the  honour  of  presiding;  and,  in- 
stead of  being  broken  up,  as  has  since  been  found  neces- 
sary, into  various  sections,  was  comprehended,  like  the  pre- 
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sent,  within  a single  lecture-room.  Since  that  period  the 
Association  has  passed  through  the  ordeal  to  which  all  novel 
schemes  are  subjected,  and,  after  being  first  treated  with  in- 
difference and  ridicule,  and  afterwards  decried  as  dangerous 
or  useless,  has  ultimately  taken  its  place  amongst  the  Insti- 
tutions of  the  country,  and  been  accepted  as  the  model  for 
all  the  various  undertakings  of  the  same  character  which 

have  been  subsequently  set  on  foot. 

It  would,  indeed,  be  a curious  question  in  Statistics,  to 
ascertain  how  many  of  those,  who  once  cried  out  so  lustily 
as  to  the  cui  bono  of  the  British  Association,  afterwaids 
enrolled  themselves  in  one  or  other  of  those  Peripatetic 
Congresses,  such  as  the  Social  Science,  the  Agricultural,  the 
Archaeological,  the  Clerical,  which  have  been  lately  insti- 
tuted upon  the  same  basis. 

Indeed,  so  far  from  discountenancing  such  meetings  for 
scientific,  literary,  or  religious  purposes,  true  wisdom  would 
be  shewn  in  congratulating  ourselves,  when  we  find  that 
gatherings  so  imperiously  demanded  by  the  spirit  of  the 
age,  and  the  exigencies  of  modern  civilization,  are  under 
the  guidance  of  men  not  likely  to  turn  them  to  a bad  ac- 
count. It  ought  to  be  felt,  that  the  great  facility  of  inter- 
course, the  profound  peace  we  enjoy,  and,  above  all,  the 
palpable  proofs  which  daily  experience  affords  of  the  benefits 
resulting  from  the  applications  of  science  to  the  purposes  of 
life,  have  tended  to  impart  to  physical  research  an  import- 
ance in  the  eyes  of  the  public  which  it  was  far  from  ob~ 
taining  formerly. 

You  may  recollect,  in  “Pelham,”  how  the  sordid  and 
illiterate  wife  of  a recluse  student  is  represented  as  con- 
ceiving a higher  opinion  of  her  husband’s  book-learning, 
after  witnessing  the  respect  and  consideration  it  had  secured 
to  him  from  a man  of  fashion  and  rank.  And  so  the  pro- 
found researches  of  Paraday  receive  from  society  a fuller  re- 
cognition, now  that  they  are  found  to  have  led  to  such  use- 
ful practical  results  as  the  Electro-telegraph,  which  persons 
wholly  indifferent  to,  and  incapable  perhaps  of  apprehend- 
ing, the  great  truths  of  science,  feel  to  be  essential  to  their 
daily  comfort  and  convenience. 
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And  in  no  part  of  England  ought  the  advantages  of 
practical  as  well  as  of  speculative  philosophy  to  be  more 
fully  appreciated  than  in  this  fair  county  of  Devon.  Whilst 
the  mines  which  so  abound  here  and  in  a neighbouring 
county  stimulate  the  activity  and  reward  the  intelligence 
of  your  practical  men,  they  also  suggest  problems  of  the 
most  profound  interest  to  those  who  pry  into  the  secrets 
of  nature. 

Every  miner,  for  instance,  is  reminded  of  the  gradually- 
increasing  temperature  of  the  earth’s  crust  by  the  limits 
which  it  imposes  on  his  underground  labours. 

Many  of  your  mines,  indeed,  already  approximate  to  the 
temperature  at  which  human  existence  could  no  longer  be 
supported,  and  a striking  proof  was  lately  afforded  that  this 
goes  on  increasing  at  a certain  given  rate  as  we  sink  lower, 
by  the  bursting  out  of  a spring  in  a mine  near  Eedruth, 
whieh,  doubtless  in  consequence  of  coming  up  from  a still 
lower  level  than  the  bottom  of  the  mine  itself,  raised  the 
thermometer  to  120  degrees  of  Fahrenheit. 

Independently,  indeed,  of  the  consideration  of  its  high 
temperature,  the  spring  in  question  possesses  several  fea- 
tures of  interest,  both  in  a practical  and  in  a theoretical 
point  of  view, — of  practical,  because  it  is  so  rich  in  that 
rare  alkali,  Lithia,  as  to  promise  a cheaper  supply  of  it  for 
the  purposes  of  medicine  and  of  photography  than  had  been 
obtained  from  any  previous  source, — of  theoretical,  because 
the  accompanying  gaseous  emanations  place  it  under  quite 
a different  category  from  thermal  waters  of  the  ordinary 
deseription. 

The  latter,  indeed,  appear  to  be  characterized  by  the  evo- 
lution of  two  gases  more  especially,  namely,  nitrogen  and 
carbonic  acid,  of  which  the  former  is  the  more  constant, 
but 'the  latter,  when  it  occurs,  the  more  copious  j and,  like- 
wise, by  the  absence  of  oxygen,  or  its  appearance  in  smaller 
proportions  than  those  in  which  it  occurs  in  tlie  atmosphere. 
On  the  contrary,  the  gases  exhaled  from  the  spring  which 
issues  from  the  Wheal  Clifford  mine,  at  Redruth,  are  the 
same  iu  quality  and  proportion  as  those  which  water  takes 
up  from  the  atmosphere,  and  would,  therefore,  seem  to  imply 
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nothing  more  than  the  action  of  heat  upon  the  spring, 
causing  it  to  expel  its  aeriform  contents. 

Here,  then,  a curious  circumstance  suggests  itself,  con- 
nected with  the  cause  of  the  earth’s  increasing  tempera- 
ture. When  we  find,  that  a spring,  which  derives  its  ab- 
normal temperature  simply  from  being  in  contact  with  a 
rock  hotter  than  the  external  air,  undergoes  no  change  in 
its  natural  gaseous  constitution,  are  we  justified  in  ascribing 
to  the  self-same  cause  those  other  thermal  waters  which  we 
find  in  a greater  or  less  degree  deficient  in  the  oxygen 
which  they  Avould  have  absorbed  at  the  earth’s  surface  ? 
And,  if  not,  are  we  not  driven  to  imagine  some  process  or 
other  to  be  going  on  in  the  proximity  of  these  latter  springs, 
by  which  their  oxygen  had  been  abstracted  ? 

The  question  before  us  is  also  more  important,  because  it 
connects  itself  with  the  general  theory  of  volcanic  opera- 
tions, of  which  thermal  springs  would  appear  to  be  only  an 
episode,  not  only  considering  their  proximity  to  igneous 
vents,  but  also  the  disengagement  from  the  latter  of  the 
same  gases  as  those  which  we  observe  issuing  from  thermal 
waters.  But  if  this  be  the  case,  what  becomes  of  the  theory 
which,  excluding  chemical  processes  altogether  from  a share 
in  these  phenomena,  supposes  a volcanic  eruption  to  be 
simply  due  to  the  contraction  of  the  external  crust  of  the 
globe  upon  a supposed  fiuid  nucleus,  by  which  the  liquid 
matter,  it  is  said,  would  be  forced  out  through  fissures  at 
the  points  of  least  resistance  ? The  advocates  of  this  hypo- 
thesis appear  to  me  to  labour  under  this  difiiculty : that  if 
they  attribute  thermal  springs  in  general  simply  to  their 
springing  from  a depth  at  which  the  crust  is  naturally  of 
a high  temperature,  they  give  no  account  of  those  gaseous 
products  which  distinguish  them  from  springs  like  those  of 
Eedruth,  which  really  have  no  other  origin.  And  if  the 
internal  heat  of  the  globe  be  due,  not  to  chemical  processes 
generating  heat  within  the  crust,  but  to  a fluid  nucleus 
dilfusing  its  caloric  over  the  globe  in  the  ratio  of  the 
proximity  of  each  part  to  this  centre,  we  assume  the  exist- 
ence at  the  latter  point  of  a temperature  so  exalted,  that 
if  there  be  any  truth  in  the  researches  of  Mr.  Grove,  all 
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chemical  affinity  between  the  elements  composing  the  mass 
would  be  annulled  by  the  repulsive  energy  exerted  by  the 
heat.  Now  consider  what  would  happen,  when  the  con- 
stituents at  a certain  distance  from  the  centre  of  the  globe 
had  cooled  down  by  radiation,  or  otherwise,  to  the  point 
at  which  chemical  affinities  began  to  he  set  up.  Within 
this'  zone,  oxygen  would  be  absorbed  from  the  air,  and 
even  from  the  water  present ; for  if  the  constitution  of  the 
earth’s  nucleus  be  the  same  as  that  of  its  crust,  the  bases 
of  the  alkalies  and  earths,  all  of  which  partake  of  a metallic 
nature,  and  are  so  eager  to  combine  with  oxygen  as,  in 
some  instances,  even  to  decompose  water,  would  there  pre- 
dominate. 

We  seem,  therefore,  to  be  placed  under  this  alternative, 
either  that  the  internal  heat  of  the  crust  is  due  to  a cen- 
tral fluid  nucleus,  in  which  case  chemical  actions  ought  to 
be  taking  place  at  some  intermediate  point,  wherever  the 
affinities  between  the  elemental  constituents  were  greater 
than  the  repulsion  exercised  by  the  heat  there  prevailing;, 
or  that,  if  not  derived  from  any  such  cause,  it  must  be 
oceasioned  by  certain  heat-generating  processes  taking  place 
here  and  there  with  sufficient  intensity  to  elevate  the  tem- 
perature of  the  entire  crust.  If  the  latter  view  be  pre- 
ferred, we  should  naturally  associate  these  processes  with 
those  which  occasion  volcanos ; if  the  former,  Ve  can  hardly 
help  imagining  chemical  re-actions  to  arise  from  the  cause 
assigned, °or  connecting  those  re-actions  with  the  eruptions 
and  other  phenomena  of  volcanos. 

You  will,  I am  sure,  excuse  me  for  dwelling  upon  this 
subject,  as  it  was  one  which  occupied  my  attention  at  an 
early  period  of  my  life,  and  which  induced  me  to  explore 
the  volcanos  of  Central  France  so  long  ago  as  the  year 
1819,  before  any  British  geologist,  at  least  since  the  peace, 
had  turned  his  steps  into  that  quarter,  or  had  directed 
the  attention  of  men  of  science  to  the  evidences  of  igneous 
action  occurring  in  that  country,  antecedently  to  all  history 
or  tradition. 

And  although  other  duties  have  since  compelled  me  to 
regard  this  department  of  natural  history  in  general  rather 
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witli  the  eyes  of  an  amateur  than  of  a working  geologist, 
I have,  nevertheless,  at  various  times,  endeavoured  to  pro- 
secute that  one  particular  branch  of  inquiry,  which  relates 
to  volcanos,  as  being  connected  with  chemistry,  the  science 
which,  during  the  best  years  of  my  life,  was  one  of  my 
principal  occupations.  It  is  true  that,  in  reasoning  upon 
forces  which  are  in  operation  many  miles  beneath  our  feet, 
and  which,  from  the  very  nature  of  the  case,  can  never  ex- 
tend to  the  surface  of  the  globe,  we  must  ever  feel  that 
we  are  involved  in  the  region  of  conjecture  rather  than  of 
actual  observation;  but  the  brilliant  discoveries  of  a Corn- 
ishman,  who,  as  being  a native  of  this  part  of  the  king- 
dom, you  may  almost  claim  as  one  of  yourselves,  suggested 
an  hypothesis  with  respect  to  the  cause  of  volcanic  action, 
which  seemed  to  me  a probable  one  at  the  time  I first 
adopted  it,  and  which  has  been  confirmed  by  subsequent 
discoveries,  especially  through  the  investigations  entered 
into  by  Bunsen,  Deville,  and  others,  with  respect  to  the 
nature  of  the  gases  disengaged  from  igneous  vents 

But  it  is  time  to  hasten  on  to  another  subject,  in  which 
the  people  of  Devon  are  especially  interested,  as  it  derives 
much  elucidation  from  the  mineral  structure  of  their  own 
county.  I allude  to  those  researches  which  tend  either  to 
carry  back  the  antiquity  of  the  human  race  to  a much 
earlier  period  than  was  before  dreamt  of,  or  else  to  bring 
down  the  existence  of  those  other  mammalia,  which  have 
become  known  to  us  through  the  bones  they  have  left  be- 
hind, to  a later  one  than  had  been  hitherto  assigned  to 
them. 

All  of  you  have  heard  of,  and  many,  no  doubt,  have 
explored,  some  of  those  caves  which  abound  in  the  south- 
ern part  of  this  county  more  especially.  That  sentiment 
of  vague  curiosity,  which  at  all  times  tempts  persons  to 

* Sec  this  theory  fully  discussed  in  the  38th  and  39th  chapters  of  my 
“Description  of  Active  and  Extinct  Volcanos”  (second  edition),  published 
by  R.  Taylor,  1818,  and  referred  to  also  in  Supplement  to  ditto,  p.  812;  as 
well  as  in  the  Paper  on  the  Eruption  of  Vesuvius  in  1861,  and  in  that  on 
the  Bath  Waters,  published  in  exlenso  in  the  Second  Part  of  this  volume. 
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explore  these  gloomy  recesses,  has  of  late  given  place  to 
a more  intelligent  interest,  from  the  aid  which  their  con- 
tents are  frequently  able  to  afford  us  with  respect  to  the 
early  history  of  man  and  of  his  cotemporaries. 

I am  old  enough,  indeed,  to  remember  the  impression 
which  my  friend  and  colleague.  Dr.  Buckland,  produced 
upon  his  hearers  by  his  vivid  description  of  the  Cave  of 
Kirkdale,  and  of  other  places,  which  first  rendered  us  fami- 
liar with  the  fact  of  the  existence  of  the  Cave  Hysena,  now 
extinct,  and  of  other  animals,  denizens  of  distant  regions 
of  the  globe,  within  the  compass  of  this  very  island. 

But  the  theory  he  then  adopted,  to  explain  the  manner 
in  which  the  bones  and  relics  of  man  had  been  introduced 
into  these  cavities,  was  not  of  a nature  to  encourage  any 
systematic  attempt  to  trace  the  exact  juxtaposition  of  the 
latter,  with  reference  to  the  bones  of  extinct  mammalia 
found  along  with  them.  Thus,  although  it  was  stated  by 
the  Rev.  Mr.  McEnery  so  long  ago  as  the  year  1825,  that 
flint  implements  and  other  indications  of  man’s  workman- 
ship had  been  found  associated  with  hones  of  extinct  ani- 
mals in  Kent’s  Hole,  near  Torquay,  yet,  as  it  was  concluded 
that  the  former  must  have  been  introduced  subsequently, 
no  pains  were  taken  to  carry  on  the  exploration  of  the 
cavern  in  that  systematic  and  exact  manner,  which  would 
have  enabled  the  geologist  to  decide,  whether  or  no  the 
two  were  to  be  regarded  as  really  cotemporaneous.  This 
neglect  is,  as  you  probably  know,  likely  to  be  remedied  in 
that  new  survey  of  the  locality  which  has  been  undertaken, 
under  the  auspices  of  the  Royal  Society,  by  Mr.  Pengelly, 
who,  in  another  contiguous  cavern,  that  of  Brixham,  has 
already,  in  conjunction  with  the  lamented  Dr.  Falconer, 
carried  on  his  researches  in  such  a manner  as  to  prevent 
the  same  uncertainty  occurring  with  respect  to  the  posi- 
tion of  the  works  of  man’s  manufacture,  which  had  existed 
in  the  former  instance,  owing  to  the  confused  manner  in 
which  the  examination  had  been  there  eonducted. 

As  a detailed  account  of  these  explorations  is  likely  soon 
to  appear,  I shall  merely  observe,  that  even  the  evidences 
afforded  in  this  and  in  other  similar  cases,  by  means  of  cave 
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explorations,  in  favour  of  the  antiquity  of  the  human  race, 
might  have  been  disputed,  had  they  not  been  backed  by  the 
occurrence  of  flint  implements  in  apparently  undisturbed 
alluvial  strata  at  Abbeville  and  elsewhere. 

These  remarkable  discoveries,  now  rendered  familiar  to 
all  through  the  popular  work  of  Sir  Charles  Lyell  on  the 
Antiquity  of  Man,  seem  to  bridge  over  the  gulf  which  pre- 
viously separated  the  province  of  archseology  from  that  of 
geology,  by  shewing  that  there  is  a field  of  inquiry  common 
to  both,  inasmuch  as  the  early  history  of  man  begins,  be- 
fore the  existence  of  many  species  of  animals  now  extinct 
had  come  to  an  end. 

I was  deeply  impressed  with  this  truth  during  a visit  I 
paid,  in  August,  1864,  to  those  remarkable  monoliths  exist- 
ing in  Brittany,  of  which  I gave  an  account  last  winter  to 
the  Natural  History  Society  of  Torquay:  monuments  which, 
in  spite  of  their  often  colossal  size  and  vast  number,  appear 
to  have  been  put  up  chiefly  during  the  stone  period,  scarcely 
any  metallic  implements  being  found  in  connection  with 
them,  whereas  those  of  stone  are  frequently  met  with  in 
the  tumuli,  and  representations  of  the  same  are  sculptured 
upon  the  face  of  several  of  the  more  elaborate  and  better 
preserved  dolmens  there  existing. 

They  point,  indeed,  to  an  age  of  great  antiquity ; but 
nevertheless  to  one,  in  which  the  people  were  in  possession 
of  some  intelligence,  some  organization,  some  kind  of  settled 
government,  provided  sufficiently  with  the  means  of  subsist- 
ence to  allow  of  the  application  of  a large  amount  of  surplus 
labour  to  the  erection  of  these  stupendous  monuments,  and 
with  intellects  considerably  advanced  beyond  the  narrow 
range  of  ideas  which  embraces  only  the  mere  necessities  of 
our  material  nature.  Whether  they  were  dedicated  to  the 
Druidical  or  to  the  Serpent  worship  seems  a matter  of  pure 
conjecture,  for  other  superstitions  may  have  preceded  these 
in  order  of  time,  arising  out  of  those  vague  hopes  or  tradi- 
tions which  become  the  common  property  of  mankind,  so 
soon  as  ever  it  has  emerged  from  that  lowest  grade  of 
savage  life,  which  is  but  little  removed  from  the  condition 
of  the  brute. 
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One  inference,  however,  cannot  but  be  suggested,  both 
by  the  contemplation  of  these  monuments,  and  likewise 
by  those  early  traces  of  man’s  existence  which  geology 
presents  to  us ; namely,  that  a long  period  must  be  sup- 
posed before  the  date  of  the  commencement  of  historical 
records,  in  order  to  account  for  the  various  stages  of  pro- 
gress which  man  had  passed  through, — from  the  fabrication 
of  such  rude  implements  as  the  flints  we  meet  with  at 
Abbeville,  to  that  of  the  more  elaborate  and  highly- finished 
weapons  of  jade  and  of  tremolite,  which  have  been  dug  up 
at  Carnac ; no  less  than  from  the  construction  of  those  rude 
huts  in  which  the  primaeval  savage  shelters  himself,  to  the 
erection  of  such  colossal  monoliths,  and  such  curiously-con- 
trived dolmens  and  tumuli,  as  at  once  attest  the  comhina- 
tion  of  many  hands  to  effect  a single  purpose,  and  the  de- 
velopment of  the  human  intellect  so  far,  as  to  embrace  the 
past  and  the  future,  as  well  as  the  present,  within  the  range 
of  its  intelligence 

And  this  opens  out  an  interesting  inquiry  with  respect 
to  the  origin  of  the  arts,  on  which  subject  two  opposite 

'>  The  points  of  leading  interest  in  these  remains  appeared  to  me  to  be  : — 

1st.  The  fact,  that  all  the  monoliths  as  yet  discovered  are  of  unhewn 
stone. 

2nd.  That  whilst  those  consisting  of  granite  are  frequently  scored  with 
various  patterns  and  devices,  as  well  as  with  cuneiform  impressions,  w^hich  seem 
intended  to  represent  the  stone  implements  then  hi  use ; those  of  Quartz, 
found  in  the  same  spots,  are  entirely  untouched  by  any  such  weapons,  and 

exhibit  a smooth  surl'ace. 

3rd.  The  great  dimensions  which  they  possess. 

In  one  instance,  at  the  village  of  Locmariaker,  a monolith  seventy  feet 
in  length  ivas  standing  upright  and  entire  within  the  last  century. 
It  is  now  prostrate,  and  broken  into  three  pieces. 

4th.  The  circumstance  of  these  great  stones  having  been  transported  from 

tbe  mainland  to  islands  several  miles  distant.  „ „ . , 

Indeed,  it  is  stated  that  one  of  the  largest  is  in  the  Island  of  Belleisle, 
twenty-five  miles  out  at  sea,  on  which  not  a trace  of  the  granite  of 
which  the  block  is  comixised  can  be  found. 

It  was  on  these  grounds  that  I conclude  the  people  which  erected  these 
monuments  to  have  been  in  a state  of  civilization  far  advanced  beyond  the 
savages  who  fashioned  the  rude  Hints  found  at  Abbeville  and  Amiens,  although 
during  the  greater  part  of  the  time  at  least  metallic  implements  were  either 
unknown  or  uncommon. 
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theories  have  been  long  ago  advanced,  whilst  a third,  par- 
taking in  some  measure  of  both  the  former,  has  of  late 
been  suggested.  The  first  of  these  assumes,  that  man, 
whom  Horace  designates  at  the  commencement  as  mutum 
et  turpe  pecus,  was  created  in  a savage  state,  and  worked 
out  for  himself  by  slow  degrees  those  inventions  by  which 
he  was  gradually  raised  above  the  level  of  the  brute.  Thus, 
as  Lucretius  suggests,  fire  may  have  been  first  discovered 
through  the  accidental  kindling  of  the  woods  by  lightning, 
or  through  the  friction  of  dry  branches  of  trees  one  upon 
the  other,  when  moved  to  and  fro  by  the  wind ; thus  na- 
ture herself  may  have  pointed  out  the  art  of  sowing  seed, 
by  shewing  to  man  how  shoots  spring  spontaneously  from 
the  ground,  when  acorns  or  berries  have  dropped  upon  it 
from  the  overhanging  trees.  So  that,  according  to  the 
poet, — 

“ Usus,  et  impigrne  simul  experientia  mentis, 

Paulatim  docuit  pedetentim  progredientes.” 

The  second  of  these  supposes,  that  man  was  originally 
placed  in  a spot  where  he  was  surrounded  with  the  fruits 
and  vegetables  necessary  for  his  subsistence,  and  with  the 
domestic  animals,  which  ministered  to  his  comforts;  and 
that  he  possessed  from  the  beginning  a knowledge  of  those 
arts  which,  like  language,  and  the  use  of  fire,  as  well  as  of 
such  implements  as  were  required  for  the  simple  wants 
of  pastoral  life,  raised  him  above  the  condition  of  a savage, 
and  rendered  him  a responsible  and  moral  being. 

The  third  of  these  hypotheses  assumes,  that  the  human 
race  in  general  was  left  to  work  out  by  slow  degrees  the 
primary  arts  necessary  for  its  well-being,  by  the  same  efforts 
as  those  which  bring  about  the  inventions  of  a more  ad- 
vanced state  of  society ; but  that  one  favoured  tribe  had 
imparted  to  it  supernaturally  those  capacities  for  improve- 
ment, and  those  necessary  appliances,  which  belonged  to 
our  first  parents. 

The  latter  idea  was  suggested  some  years  ago  in  a little 
work,  edited  by  Mr.  Reginald  Poole,  entitled  the  “ Genesis 
0 t e arth  and  of  Man,”  and  found  an  expositor  lately 
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in  Dr.  M’Causland,  who  has  embodied  the  same  views  in 
a popular  treatise  called  the  “ Pre-adamite  Man.” 

It  is  not  my  intention  to  discuss  these  several  theories ; 
but  I may  just  remark,  that  the  second  and  the  third 
either  of  which  is  more  reconcileable  with  the  statements 
of  Holy  Writ  than  the  first— have  two  facts  in  their  favour 
deducible  from  the  study  of  nature;  namely,  first,  that  all 
the  fruit-trees  of  the  Greeks  and  Romans,  with  one  or  two 
exceptions,  appear  to  have  come  from  the  Easts  and, 
secondly,  that  in  many  races  of  man  there  would  seem  to 
be  no  power  of  advancing  beyond  a very  narrow  range. 
Hence,  indeed,  it  has  been  imagined  by  some  writers,  that 
a desire  and  capability  of  progress  are  the  attributes  of  the 

Caucasian  type,  and  of  that  alone.  _ _ 

But  in  reality  every  family  of  mankind  has  certain  limits 
prescribed  to  it,  beyond  which  it  cannot  proceed.  The 
negro  child  learns,  it  is  said,  the  first  rudiments  of  gram- 
mar and  language  as  readily  as  his  white  companions ; but 
when  arrived  at  a certain  point,  it  would  seem  as  if  his 
faculties  could  make  no  further  strides;  and  hence  there  is 
no  instance  in  persons  of  a pure  black  race  of  a poet,  a phi- 
losopher, or  an  historian,  although  there  may  be  amongst 
them  skilful  artificers,  clever  workmen,  faithful  and  usetu 
servants ; nor  have  we  any  record  of  a stable  government, 
or  of  any  great  advance  beyond  barbarism,  in  any  nation 

composed  of  unmingled  African  blood. 

And  even  the  European,  although  he  has  a much  wider 
scope  conceded  to  him,  and  although  within  the  prcscribec 
limits  he  is  capable  of  effecting  so  much,  is 
both  as  to  space  and  time,  and  the  more  comple  e y le 
tains  the  mastery  over  his  own  territory,  the  more  sensible 
he  becomes  of  the  small  proportion  which  that  territory 

bears  to  the  regions  beyond  it.  x.  • 

Does  not  this  reflection  point  to  an  aspect  of  thing 
which  it  is  the  tendency  of  modern  speculation  to  keep 
rather  too  much  out  of  sight?  The  whole  drift  of  the 

c See,  for  the  proofs  of  this,  my  Lectures  “On  the  Trees  and  Shrubs  of 
Uie  Ancients.”  18G5. 
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theory  brought  forward  by  Darwin,  which  has  gained  so 
wide  a popularity  within  the  last  few  years,  is  to  shew  how, 
in  an  indefinite  succession  of  ages,  the  most  complicated 
and  elaborate  forms  of  life  came  to  be  developed  from  the 
most  simple, — how,  for  instance,  given  a spark  of  vitality 
infused  into  a globule  of  inert  matter,  organization  and 
sensibility  would  go  on  extending  itself  step  by  step  from 
cell  to  cell,  so  that  even  man,  the  most  perfect  of  existing 
beings,  might  eventually  spring  from  a simple  monad. 

As  it  is  not  possible  on  such  an  occasion  as  the  present  to 
enter  fully  into  the  details  of  this  hypothesis,  I shall  merely 
remark,  that  it  must  be  admitted,  even  by  its  advocates,  to 
be  as  yet  deficient  in  some  of  the  links  required  to  com- 
plete the  chain  of  argument  upon  which  its  truth  depends ; 
such,  for  instance,  as  the  bringing  forward  unequivocal 
cases  of  varieties  merging  by  degrees  into  new  species,  or, 
in  other  words,  diverging  widely  enough  from  the  original 
type,  to  become  incapable  of  producing  a fertile  offspring 

with  other  varieties  descended  from  the  same  parentage 

the  filling  up  of  those  wide  gaps  which  separate  from  one 
another  the  organic  remains,  of  the  older  rocks  more  espe- 
cially—the  discovery  of  simpler  and  more  rudimentary 
forms  of  a class  or  order  anterior  to  the  more  perfect  ex- 
amples of  it  afforded  by  the  strata;  as,  for  example,  of 
fishes  of  an  inferior  grade  in  Silurian  rocks  lower  than  the 
Ludlow  in  which  the  Pteraspis  has  been  detected;  and, 
indeed,  to  speak  more  generally,  in  the  traces  of  those  ear- 
lier steps  in  the  ladder  of  ereation  which  the  lowest  rocks 
yet  made  known  to  us  nowhere  supply.  Negative  evidence, 
indeed,  must  always  inspire  a lesser  degree  of  confidence 
than  positive.  Still,  where  Nature  has  been  interrogated 
in  so  many  quarters,  and  has  as  yet  returned  no  response, 

we  are  almost  tempted  to  suspect  that  she  has  nothing  to 
reveal.  ° 


On  the  other  hand,  even  its  most  determined  opponents 

wWl  ^ indulgent  feeling  towards  a theory 

which  has  guided  its  author  into  a train  of  discoveries,  both 

would  hi  animal  kingdom,  any  one  of  which 

PT  111  ^^P^tation  of  an  ordinary 
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observer.  The  husbandman  would  not  be  disposed  to  cry 
out  against  the  enthusiasm  of  the  speculator,  who,  accord- 
ing to  the  old  fable,  dreaming  of  a treasure  buried  beneath 
bis  feet,  had  stirred  up  the  land  so  effectually  as  to  secure 
to  him  a succession  of  abundant  harvests. 

Men  of  science,  too,  it  must  be  frankly  confessed,  are  apt 
to  entertain  a leaning  towards  a scientific  hypothesis,  when 
they  find  theological  arguments,  like  the  sword  of  Brennus, 
thrown  into  the  scale  against  it ; for  what  candid  and  hon- 
est searcher  after  truth  is  there,  whatever  side  he  might 
espouse,  who  would  not  prefer  to  work  out  for  himself 
the  problem  before  him  unaided,  or,  it  should  rather  be 
said,  unembarrassed,  by  such  ill-timed  and  uncalled-for 
interference  ? 

Non  tali  auxilio. 

On  this  subject,  however,  I have  little  to  add  to  those 
remarks  which  I offered  in  the  year  1860,  at  a meeting  of 
the  British  Association,  held  at  Oxford,  in  which,  whilst 
fully  admitting  that  the  mode  of  accounting  for  the  origin 
of  species  by  natural  selection,  which  Darwin  had  pro- 
pounded, was  beset  with  difficulties,  and  deficient  as  yet  in 
the  requisite  array  of  proofs,  I protested  against  the  as- 
sumption, that  man  had  been  so  far  admitted  into  the 
counsels  of  the  Almighty  as'  to  be  able  to  pronounce  au- 
thoritatively, that  the  first  introduction  of  a species  of 
animal  or  plant  upon  the  Globe  was  a phenomenon  so 
completely  sui  generis,  so  essentially  different  from  all 
other  acts  of  creation,  that  whilst  the  latter  are  traced, 
without  scruple,  to  the  operation  of  secondary  laws,  insti- 
tuted by  the  Almighty  Power,  and  sustained  by  His  pre- 
siding influence,  this  alone  must  of  necessity  be  referred  to 

His  immediate  and  direct  agency. 

And  if  there  be  any  who  imagine,  that  so  great  an  event 
as  the  advent  of  a new  species  could  only  have  been  brought 
about  in  the  latter  manner,  they  ought  to  be  all  the  more 
disposed  to  adopt  to  a certain  extent  the  theory  of  Darwin, 
which,  by  pointing  out  the  manner  in  which  a vast  number 
of  divergent  forms  might  be  developed  by  natural  causes  out 
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of  a single  type,  would  tend  to  reduce  within  more  moderate 
limits  the  number  of  these  supernatural  interferences. 

But  even  assuming  as  proved,  which  I am  by  no  means 
prepared  to  do,  that  all  animated  beings  are  produced 
through  the  instrumentality  of  secondary  causes,  so  con- 
trived, as  to  create  of  themselves  every  modification  and 
complication  of  organic  structure  which  was  compatible 
with  the  existing  external  conditions,  when  once  the  breath 
of  life  was  imparted  by  the  Deity  to  the  primeval  monad ; 
aud  granting,  as  a corollary  from  this  assumption,  that 
even  man  might  have  derived  his  lineage  from  some  of 
the  inferior  links  of  the  creation,  I do  not  see  that  such 
an  hypothesis,  however  revolting  it  may  be  to  our  feelings, 
or  opposed  to  our  natural  prepossessions,  would  necessarily 
clash  with  those  exalted  aspirations  which  the  study  of  Holy 
Scripture  is  calculated  to  inspire. 

It  has  been  signified  to  us,  indeed,  that  we  are  only  some- 
what lower  than  the  angels,  and  that  we  are  made  in  the 
image  of  God  ; but  these  expressions  evidently  refer  to  that 
immaterial  principle  which  is  infused  into  each  of  us  by  the 
hand  of  the  Creator,  and  not  to  that  perishable  body  which 
we  partake  of  in  common  with  the  brutes,  and  which  serves 
only  as  its  instrument,  and  as  the  medium  of  its  communi- 
cation with  the  external  world. 

For  what  likeness  can  exist  between  a material  and  an 
immaterial  substance,  what  analogy  between  the  finite  and 
the  infinite,  what  ground  for  our  boast  of  superiority  to  the 
other  works  of  creation,  if  the  appeal  is  made  to  our  phy- 
sical organization,  in  which  we  must  be  conscious  of  being 
outstripped  in  vigour  of  body,  in  activity  of  muscle,  in 
quickness  of  perception,  by  many  of  the  inferior  animals? 
The  material  frame  of  man  is  doubtless  ennobled  by  being 
made  the  abiding-place  of  an  immaterial  principle  destined 
to  immortality,  just  as  an  earthly  Tabernacle  would  be  by 
eing  consecrated  to  the  service  of  the  Most  High  ; but  it 
would  be  as  illogical  to  allege  the  former  as  a ground  for 
severing  our  connection  with  the  other  parts  of  the  crea- 
ion,  as  It  would  be  to  assume,  that  the  latter  was  con- 
s lucte  of  difterent  materials,  aud  upon  other  principles 
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of  architecture,  from  buildings  designed  for  the  meaner  pur- 
poses of  domestic  life. 

When,  therefore,  I hear  sueh  arguments  adduced  in  order 
to  create  a prejudice  against  the  theory  of  Darwin,  I am 
apt  to  suspect  a latent  tendency  to  materialism  in  the  mind 
of  the  propounder,  an  uneasy  feeling  that  tlie  higher  facul- 
ties of  the  soul  may,  after  all,  be  nothing  more  than  the 
results  of  the  mechanism  of  the  body — like  the  harmony 
elicited  by  the  vibrations  of  a stringed  instrument— and 
begin  to  think  that  some  degree  of  anthropomorphism  must 
mingle  unconsciously  with  his  conceptions  of  the  Deity, 
such  as  alone  could  render  it  possible  for  him  to  realize  the 
idea,  that  man’s  perishable  fabric  could  be  framed  in  the 
image  of  the  Eternal— a species  of  Atavism,  however,  which, 

I am  afraid,  is  apt  to  break  out  now  and  then  in  certain 
minds,  even  after  they  have  been  indoctrinated  in  a highei 
and  better  philosophy. 

Still,  looking  at  the  Darwinian  theory,  as  alone  it  ought 
to  be  regarded,  simply  with  reference  to  its  scientific  merits, 
there  is  much  to  induce  us  to  suspend  our  judgment  until 
further  evidence  be  afforded. 

In  the  first  place,  as  the  Duke  of  Argyle  well  observed 
in  his  speech  to  the  Royal  Society  of  Edinburgh,  it  gives 
no  explanation  of  those  natural  arrangements  which  con- 
duce to  the  production  of  beauty.  “Natural  selections  may 
account  for  the  tail  of  the  monkey,  the  hind  leg  of  the 
kangaroo,  the  elongated  neck  of  the  giraffe,  as  it  is  evident 
that  the  owners  of  these  peculiarities  are  thereby  the  better 
adapted  for  securing  their  daily  food  in  the  forests  or  plains 
which  they  inhabit.  But  the  same  principle  would  otter 
no  explanation  of  the  graceful  forms  and  pleasing  colours 
which  everywhere  delight  the  eye,  of  the  loveliness  o t le 
hyacinth  and  the  anemone,  the  many-tinted  scales  of  the 
butterfly’s  wing,  or  the  varied  brilliance  which  flashes  from 
the  plumes  of  the  humming-bird.”  “Beauty,”  concludes 
the  noble  Author,  “ is  quite  obviously  as  much  a purpose 
of  the  Creator’s  law  as  use,  and  beauty  cannot  be  accounted 

for  by  natural  selection.”  i i 

Indeed,  I may  add,  that  it  would  seem  as  if  Nature  had 
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intended  to  proclaim  how  inadequate  an  idea  man  is  able 
to  form  of  the  great  ends  of  creation,  by  lavishing,  as  she 
has  done,  such  wonderful  skill  and  refined  mechanism  upon 
objects,  which,  like  the  Orchis  Family  more  especially,  can 
only  be  said  to  minister  to  the  gratification  of  the  higher 
instincts  and  faculties  of  our  nature, — by  satisfying  our  as- 
pirations after  beauty,  by  sharpening  our  faculties  of  ob- 
servation, and  by  holding  out  to  our  minds  examples  of 
contrivance  and  of  mutual  adaptation,  such  as  are  hardly 
paralleled  in  those  coarser  and  more  ordinary  productions 
of  the  vegetable  kingdom,  which  seem  specially  provided 
for  the  material  necessities  of  animal  existence. 

Moreover,  as  the  geologists  of  the  present  day  too  often 
limit  their  consideration  to  one  class  of  causes  affecting  the 
earth, — those,  namely,  which  operate  by  slow,  regular,  and 
successive  efforts,  ignoring  those  paroxysmal  or  sudden  con- 
vulsions, which,  there  is  reason  to  think,  have  had  their 
share  in  producing  the  changes  on  the  surface  of  the  globe 
which  observation  reveals  to  us, — so  our  present  naturalists, 
by  having  their  attention  riveted  on  the  law  of  variation  to 
which  species  are  subjected  through  the  influence  of  natural 
or  artificial  forces,  are  apt  to  overlook  another  law,  Avhich 
their  predecessors  had  recognised,  and  which  acts  as  an- 
tagonistic to  the  former. 

The  final  cause  of  the  law  I allude  to  seems  to  be  to 
maintain  a certain  fixity  of  character  throughout  nature, 
or  rather  to  prevent  the  divergences  from  the  original  tvpe 
which  external  circumstances  bring  about  from  ever  pro- 
ceeding beyond  certain  definite  limits. 

Amongst  the  means  by  which  this  end  is  brought  about, 
we  may  instance,  the  sterility  induced  by  the  intermixture 
of  organisms  too  distinct, — the  tendency  to  revert  to  the 
primaeval  type  in  varieties  which  have  diverged  far  from  the 
standard  of  the  species, — the  law  of  atavism,  or  the  recur- 
rence, even  after  a long  period,  of  peculiarities  belonging 
to  any  one  of  the  ancestors.  And,  amongst  the  proofs  that 
some  such  law  exists,  may  be  cited  the  persistency,  from 
the  earliest  historical  periods,  of  physical  and  moral  pecu- 
liarities in  existing  races,  such  as  the  Jew,  the  Greek,  and 
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tlie  Negro;  together  with  the  increasing  difficulty  of  adap- 
tation to  new  external  conditions,  which  shews  itself  both 
amongst  animals  and  plants,  in  proportion  as  their  organi- 
zation becomes  more  complicated. 

Nature,  indeed,  is  a system  of  poises  and  counter-poises  ; 
and  whilst  the  intelligence  of  man  enables  him  to  resist 
those  unfavourable  influences  which  prevent  the  nearest 
allied  species — the  monkey — from  existing  except  in  one 
particular  climate,  the  intermixture  of  breeds  which  takes 
place  in  the  inferior  animals,  and  the  contrivances  against 
self-fertilization,  which  Darwin  has  pointed  out  as  occurring 
so  generally,  seem  to  act  in  the  same  manner  amongst 
plants.  For  undoubtedly  within  the  limits,  whatever  they 
may  be,  which  nature  has  prescribed  to  a species,  the  pro- 
duction of  a number  of  varieties  increases  the  chance  of 
some  one  member  of  the  new  generation  being  adapted  to 
any  fresh  external  conditions  that  may  arise. 

Thus  there  are  two  apparently  antagonistic  principles 
which  the  philosophers  of  future  generations  must  attempt 
to  reconcile,  not  by  ignoring  the  existence  of  either,  but  by 
labouring  to  mark  out  the  limits  within  which  their  re- 
spective influences  are  circumsci’ibed.  And  in  this  way  we 
may  he  enabled  to  determine  to  what  cause  is  to  be  referred 
the  dying  oixt  of  a species,  which  seems  to  be  as  much 
a part  of  Nature’s  economy  as  the  death  of  the  individuals 
composing  it. 

According  to  the  principles  of  Darwin’s  school,  the  law 
of  natural  selection  would  cause  the  existing  type  to  be 
supplanted  by  another,  whenever  the  external  conditions 
had  undergone  a material  change  : whilst,  according  to  the 
old  view,  the  extinction  of  a species  would  have  arisen 
out  of  the  limits  imposed  by  nature  to  the  variation  of 
a species,  and  its  want  of  power  to  accommodate  itself  to 
more  than  a certain  range  of  external  conditions.  But  there 
are  circumstances  connected  with  this  subject  which  seem 
at  present  scarcely  in  harmony  with  either  hypothesis,  and 
I am  the  more  disposed  to  allude  to  them  on  the  present 
occasion,  as  they  admit  of  illustration  by  an  appeal  to  phe- 
nomena presented  in  this  very  county. 
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All  of  you  are  aware,  that  there  lies  at  the  foot  of  Dart- 
moor, not  far  from  the  town  of  Newton  Abbot,  a deposit 
of  wood-coal,  or  lignite,  which  has,  for  a long  time  past, 
supplied  fuel  for  various  manufactories  of  bricks  and  pot- 
tery, although,  from  its  offensive  smell,  inapplicable  to  do- 
mestic uses.  This  deposit, — through  the  munificence  of 
Miss  Burdett  Coutts,  who  supplied  the  requisite  funds  for 
exploring  it ; through  the  exertions  of  Mr.  Pengelly,  who 
ransacked,  one  by  one,  the  beds  of  lignite  and  clay,  which, 
to  the  number  of  seventy-two,  alternate  with  each  other  in 
the  principal  coal-pit,  and  who  extracted  from  them  the 
fossil  remains  which  they  severally  contained  ; and,  lastly, 
through  the  botanical  skill  of  Professer  Heer,  of  Zurich, 
who  determined  the  exact  nature  of  these  remains  of  a 
former  world,  with  a precision  which,  perhaps,  no  other 
living  naturalist  could  have  equalled, — has  been  investigated 
in  such  a manner  as  enables  us  to  fix  with  certainty  its 
antiquity,  and  to  trace  the  degree  of  resemblance  which  the 
Flora  of  that  period  bore  to  that  existing  at  present  in 
the  same  locality. 

It  has  been  ascertained,  for  instance  that  whilst  the 
plants  found  in  the  lignite  at  Bovey  belong  to  the  lower 
miocene  period,  and  bespeak  a sub-tropical  climate,  the 
overlying  gravels  were  deposited  when  the  temperature  of 
Devon  partook  of  an  arctic  character.  But  this  is  not  all ; 
for  the  plant  which,  from  the  abundance  in  which  its  re- 
mains are  scattered  over  the  whole  of  this  formation,  from 
the  highest  to  the  lowest  of  the  beds,  seems  more  than  any 
other  to  have  supplied  the  material  for  the  Bovey  coal,  is 
nearly  related  to  that  giant  of  the  vegetable  kingdom  which 
has  been  found  living  in  California.  The  name,  indeed, 
applied  to  the  fossil  plant  is  Sequoia;  that  to  the  living 
one  is  Wellingtonia,  the  specifie  name  of  Couttsice  being 
appended  to  the  former  to  testify  the  large  share  that  lady 
has  had  in  its  discovery ; but  the  best  botanists  are  of 
opinion  that  its  cones,  branches,  leaves,  and  shoots,  all  of 
which  have  been  exhumed  from  the  Bovey  formation,  con- 

See  the  admirable  Paper  on  the  Lignite  Formation  of  Bovct  Tracey, 
Phil.  Trans.  1862.  J 
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cur  in  indicating  at  least  a general  resemblance  to  the  Wel- 
lingtonia.  And,  what  is  still  more  remarkable,  this  same 
tree,  or  one  nearly  allied  to  it,  spread  during  the  tertiary 
period  over  all  Europe,  from  Greenland  to  Italy,  and  ex- 
tended even  to  Yanconver’s  Island,  in  North  America 

How,  then,  are  we  to  reeoncile  its  present  contracted 
range  with  its  former  wide  geographical  distribntion ? Not, 
as  it  would  seem,  by  appealing  to  a change  of  atmosphere ; 
for  if  that  had  been  the  cause,  it  would  still  have  maintained 
its  ground  in  Italy  and  other  warmer  regions,  from  which 
it  has  now  entirely  disappeared. 

Nor  are  its  only  living  congeners,  namely,  the  Cupressus 
(or  Sequoia)  seinpervirens,  and  the  Wellingtonia  (or  Sequoia) 
gigantea,  particularly  susceptible  of  cold.  On  the  contrary, 
the  former  will  grow  in  sheltered  situations  thi’oughout 
England,  and  the  latter  resisted  in  1860-1,  weather  so  in- 
clement as  to  have  proved  fatal  to  the  Deodara  in  various 
parts  of  this  country. 

The  present  limitation,  therefore,  of  the  Wellingtonia 
within  so  narrow  an  area,  seems  to  point  to  a natural  law, 
which  we  recognise  by  its  effects,  without  being  able  fully  to 
divine  the  means  by  which  it  is  carried  out.  This  law  is, 
that  a certain  limit  has  been  assigned  to  the  duration  of 
species  as  well  as  of  individuals,  and  that  this  limit  is  ap- 
proaching in  the  case  of  the  monster  of  the  vegetable  king- 
dom alluded  to.  Like  the  Dragon-tree  of  Tenerifife,  or  the 
Callitris  quadrivalvis  of  Algeria,  it  is  indeed  vigorous  where 
it  still  lingers ; but,  like  these  and  others  that  might  be 
named,  the  conditions  of  the  climate  in  other  respects  seem 
to  have  become  less  propitious,  although  it  remains  to  be 
seen  whether  the  specimens  introduced  by  Messrs.  Veitch 
and  Pince  into  their  gardens  at  Exeter,  may  not  shew,  that 
the  tree  will  still  flourish  in  a region  where  its  congener, 
the  Sequoia  Couitsioi,  once  so  luxuriated. 

A similar  difficulty  encounters  us  where  we  meet  with 
traces  of  an  extinct  animal  in  a country  where  the  same 
species,  or  one  nearly  allied,  when  introduced  anew,  flourishes 

• See  the  Memoir  of  C.  Siiporta  in  the  Ann.  des  Sc.  Nat.,  4th  series,  vol.  3G. 
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exceedingly.  Such  is  the  case  with  the  horse  in  South 
America.  Here,  too,  we  seem  to  catch  a glimpse  of  a still 
higher  law,  which  may  aim  at  imposing  upon  an  organism 
the  same  limits,  in  point  of  time,  which  we  observe  in  its 
distribution  through  space;  or  perhaps  even  in  the  extent 
of  its  power  of  variation,  through  the  influence  of  natural 
selection ; and  if  so,  we  may  infer,  that  the  latest  discoveries 
of  modern  science  are  more  in  harmony  with  the  doctrines 
of  revelation,  respecting  man’s  existence  on  the  earth  having 
both  a beginning  and  an  end  assigned  to  it,  than  was  the 
case  with  the  speculations  of  the  Greek  philosophers,  who 
ascribed  an  eternity  both  to  the  Cosmos,  and  to  all  that  it 
contained.  And  so  also  will  they  stand  opposed  to  the 
dreams  of  perfectibility  entertained  by  the  French  philo- 
sophers of  the  last  century,  which  would  thus  appear  to 
be  an  exaggeration  of,  and  therefore  a travesty  upon,  those 
hopes  of  gradual,  though  limited  progress,  which  the  phi- 
lanthropist is  eager  to  cherish. 

I have  brought  before  you  to-day,  in  rapid  succession, 
some  points  of  scientific  interest,  which  may  derive  elucida- 
tion from  phenomena  presented  in  your  own  county,  or  at 
least  in  your  own  immediate  neighbourhood. 

With  the  same  motive,  I shall  next  proceed  to  the  subject 
of  Meteorology,  as  one  peculiarly  worthy  of  attention  in 
a district  so  distinguished  from  all  around  it  for  the  ex- 
ceptional character  of  its  climate.  ‘Devonshire  and  Cornwall, 
in  fact,  present  a meteorological  phenomenon  almost  without 
parallel  in  any  other  part  of  the  globe,  namely,  that  of  a 
country  occupying  a latitude  as  high  as  50  or  51  degrees, 
and  yet  mild  enough  in  some  places,  not  only  to  allow  the 
Myrtle  and  the  Camellia  to  reach  the  dimensions  of  large 
shrubs,  but  even  the  Orange  and  Lemon  to  bear  fruit  with 
little  or  no  protection  during  winter,  and  the  Fan  Palm  of 
Europe,  the  Chusan  Palm  of  China,  three  specimens  at  least 
of  the  Dragon-tree,  the  Pride  of  India,  and  the  Camphor 
Tree,  to  flourish  together  in  the  open  air. 

Considering  how  much  of  the  prosperity  of  your  favoured 
county  depends  upon  this  circumstance,  I cannot  doubt  that 
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the  science  ■which  professes  to  explain  the  causes  influencing 
the  condition  of  a climate  will  possess  a peculiar  interest 
amongst  those  I see  around  me.  Now,  the  causes  affecting 
climate  are  partly  of  a local  and  partlj’^  of  a general  cha- 
racter. Of  a local  or  special  kind  is  the  influence  of  the 
Gulf  stream,  a mass  of  tepid  water  flowing  along  the  western 
coasts  of  Great  Britain,  and  bringing  with  it  the  tempera- 
ture it  had  acquired  in  those  tropical  regions  from  whence 
it  proceeded. 

And  as  this  direction  is  due  to  the  configuration  of  the 
Continent  of  Central  America,  by  which  the  current  is  de- 
flected in  a north-easterly  direction,  it  becomes  a speculation 
of  deep  interest,  what  would  happen  if  any  physical  change 
of  the  same  nature  as  others  which  Geology  shews  to  have 
occurred,  were  either  to  interpose  a belt  of  land  between  the 
southern  point  of  Florida  and  the  West  Indies,  through 
which  the  current  is  poured  into  the  Atlantic,  or  should  so 
depress  a portion  of  the  valley  of  the  Mississippi,  as  to  cause 
the  waters  of  the  ocean  to  flow  through  it  into  the  great 
lakes  of  North  America,  and  thence  into  Hudson’s  Bay. 
Such  an  event,  by  diverting  the  Gulf  stream  from  its  present 
course,  might  render  the  western  coasts  of  Great  Britain  as 
cold  as  the  corresponding  latitudes  of  America,  and  might 
impart  to  the  inhospitable  shores  of  Labrador  the  genial 
temperature  of  Devonshire. 

The  recent  explorations  made  in  the  Sahara  Desert  of 
Africa,  since  the  French  ^)CCupation  of  Algeria,  of  which  an 
interesting  account  is  given  in  the  Eevue  des  deux  Mondes 
(July,  1864),  by  M.  Charles  Martins,  have  imparted  to  these 
speculations  a reality  which  they  did  not  before  possess.  It 
has  been  found,  for  instance,  not  only  that  the  desert  itself 
is  but  slightly  elevated  above  the  level  of  the  Mediterranean, 
but  also  that  it  is  connected  with  the  latter  by  a series  of 
salt  lakes,  the  bottoms  of  which  are  still  lower,  and  which 
are  divided  off  from  it  by  nothing  but  a barrier  of  sand,  six- 
teen kilometres  (about  eight  miles)  in  width,  near  the  Gulf 
of  Tripoli.  Moreover  it  has  been  ascertained,  that  marine 
shells,  and  especially  the  common  cockle,  are  scattered  far 
and  wide,  from  west  to  east,  over  the  desert,  proving  that 
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at  a recent  geological  epoch  the  whole  tract  had  been  under 
water,  and  was  an  extension  of  the  Mediterranean  Sea. 
Hence,  instead  of  a south  wind  conveying,  as  at  present, 
to  the  Alps  a scorching  heat,  and  thus  melting  the  snows 
on  their  sides  and  summits,  the  same  wind,  surcharged  with 
moisture  from  this  inland  sea,  would  have  deposited  its  con- 
densed vapour  in  the  form  of  snow  on  the  first  mountainous 
tract  which  it  reached,  and  from  this  cause  may  have  arisen 
in  part  that  vast  extension  of  Glaciers  throughout  most  of 
the  mountainous  regions  of  Europe,  which  we  trace  as  ex- 
isting during  a period  antecedent  to  the  present. 

Thus  it  is  that  considerations  of  climate  connect  them- 
selves with  those  great  questions  of  geology  which  of  late 
have  been  so  -much  debated,  and  receive  elueidation  from 
that  gradual  elevation  of  the  land  above  the  sea’s  level,  of 
which  the  raised  beaches  on  your  own  coasts  supply  us  with 
numerous  examples. 

But  there  are  likewise  certain  general  causes  affecting 
climate  upon  which  the  recent  researehes  of  men  of  science 
have  thrown  an  unexpected  light.  The  most  remarkable 
perhaps  of  these  we  owe  to  Professor  Tyndall,  of  the  Bojml 
Institution  in  London  ^ Air,  in  a humid  state,  or  contain- 
ing most  moisture  in  a transparent  or  aeriform  condition, 
appears  to  exert  a remarkable  power  both  in  absorbing  and 
in  radiating  heat.  Owing  to  the  former  property  indeed, 
aqueous  vapour  acts  as  a kind  of  blanket  upon  the  ground, 
and  contributes  in  a very  striking  manner  towards  the  re- 
tention of  the  heat  which  it  may  have  acquired.  Hence, 
when  the  air  is  divested  of  moisture,  as  on  the  sandy  dis- 
tricts of  Africa,  in  Siberia,  and  even  in  Australia,  the  cold 
at  night  is  almost  insupportable,  owing  to  the  absence  of 
that  protection  which  is  afforded  by  the  presence  of  much 
aqueous  vapour  in  the  atmosphere;  whilst  during  the  day 
the  rapid  abstraction  of  moisture  from  the  surface  of  plants 
and  animals,  arising  from  the  dryness  of  the  air,  proves 
equally  detrimental  to  both. 


See  particularly  his  Treatise  on  “ Heat  considered  as  a Cause  of  Motion.” 
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Professor  Tyndall  calculates  that  10  per  cent,  of  the  heat 
radiated  from  the  earth  in  this  country  is  stopped  by  10  ft. 
of  the  air  which  lies  nearest  the  ground  in  its  ordinary  state 
of  humidity.  Muchj  therefore,  of  the  general  warmth  of 
Devonshire  is  due  to  the  dampness  of  the  climate ; not, 
however,  be  it  remembered,  to  that  portion  of  the  water  in 
the  atmosphere  which  exists  as  vesicular  vapour,  and  is 
productive  of  mist  and  fog,  but  to  that  which  is  diffused 
through  the  air  in  a gaseous  form ; not  perceptible  to  our 
senses  except  by  its  effect  in  rendering  the  transition  from 
heat  to  cold  more  gradual,  and  in  equalizing  that  transpi- 
ration from  the  external  surface  of  the  body,  on  the  due 
regulation  of  which  health  mainly  depends. 

The  researches  of  Professor  Tyndall,  indeed,  have  intro- 
duced a new  element  into  our  calculations  as  to  the  causes 
that  may  influence  temperature,  and  have  suggested  to  him 
the  possibility,  that  other  parts  of  our  planetary  system  may 
have  some  compensation  afforded  to  them  for  the  diminished 
supply  of  solar  radiation,  through  the  presence  in  their  re- 
spective atmospheres  of  a larger  amount  of  aqueous  vapour, 
or  of  some  other  gaseous  constituent  possessing  similar 
powers  of  arresting  heat.  It  has,  for  instance,  often  puzzled 
astronomers  to  explain,  how  it  happens  that  a planet  like 
Mars, — situated  so  much  further  from  the  sun,  that  the  rela- 
tive solar  influence  upon  it,  according  to  Professor  Phillips, 
bears  only  the  relation  of  100  to  250  as  compared  to  our 
globe, — should  nevertheless  appear  to  partake  of  a tempera- 
ture not  far  removed  from  what  we  ourselves  enjoy ; for  it 
is  stated  that  the  northern  and  southern  poles  of  that  planet 
are  covered  by  a belt  of  snow,  which  during  one  period  of 
the  year  descends  to  much  the  same  latitude  as  it  does  upon 
the  earth,  and  as  the  season  advances  retreats  again  very 
much  in  the  same  manner.  On  these  data  it  has  been  sur- 
mised that  the  temperature  of  Mars  cannot  be  very  dissimi- 
lar to  that  of  the  earth,  so  that  we  must  necessarily  imagine 
the  existence  of  some  compensating  principle  as  a means  of 
enabling  it  to  economize  the  heat  which  it  receives  from  the 
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sun,  just  as  it  has  been  eonjeetured,  that  the  still  more  dis- 
tant planets  possess  in  their  satellites  some  compensation 
for  the  feebleness  of  the  light  which  reaches  them  from 
the  same  source. 

But  besides  the  character  of  a climate  as  regards  tem- 
perature and  humidity,  much  of  its  salubrity  will  depend 
upon  freedom  from  noxious  exhalations ; and  in  this  re- 
spect Devonshire,  from  its  proximity  to  the  sea,  possesses 
great  advantages  over  the  more  inland  portions  of  the 
island.  It  might  formerly  have  appeared  fanciful  to  sup- 
pose that  a wind  blowing  over  an  open  country  could  come 
charged  with  any  organic  matters ; but  the  discoveries  of 
Professor  Schoenbein,  of  Bale,  seem,  at  least,  to  shew,  that 
differences  do  exist  in  the  quality  of  the  air  at  certain  times 
and  places,  notwithstanding  the  uniformity  of  constitution, 
with  regard  to  their  primary  ingredients,  which  the  law  of 
gaseous  diffusion  imposes  upon  them.  For  how  otherwise 
can  we  account  for  the  fact,  that  paper  soaked  in  the  solu- 
tion of  a salt  containing  combined  iodine,  together  with 
a little  starch,  becomes  blue  on  exposure  to  the  air,  in  some 
states  of  the  weather,  and  not  in  others;  and  that  when 
the  wind  blows  from  the  sea,  this  change  is  more  likely  to 
happen,  than  when  its  direction  is  more  inland.  Whether, 
indeed,  this  property  of  disengaging  iodine  from  its  com- 
binations, which  enables  it  to  produce  its  characteristic 
reaction  upon  starch,  is  due  to  the  presence  in  the  atmo- 
sphere of  that  particular  allotropic  form  of  oxygen,  which 
Schoeubein  has  designated  ozone,  may  be  still  undecided ; 
but  as  a principle  which  is  generated  in  the  air  by  the 
electrical  discharge,  as  well  as  during  the  slow  combus- 
tion of  phosphorus,  possesses,  together  with  high  powers  of 
oxidation,  this  particular  property  of  setting  iodine  free,  it 
seems  but  a fair  inference,  that  at  those  times  when  the 
atmosphere  is  wanting  in  that  latter  power,  the  principle, 
whatever  it  may  be,  which  communicates  it,  may  have  been 
used  up,  by  combining  with  the  organic  matters  with  which  it 
had  come  into  contact  in  its  progress  through  the  countries 
from  which  the  current  of  air  at  the  time  had  proceeded. 

And  if  there  be  any  truth  in  this  surmise,  the  abundance 
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of  this  principle,  which,  in  conformity  with  common  par- 
lance, and  out  of  compliment  to  its  discoverer,  I shall  con- 
tinue to  call  ozone,  in  the  air  at  a given  time,  will  be  an 
index  of  its  purity,  or  of  its  freedom  from  animal  and 
vegetable  impurities.  Hence  may  arise  its  abundance  in 
air  that  blows  from  the  sea — hence  its  absence  from  crowded 
dwelling-houses,  or  other  places  where  animal  effluvia  are 
engendered.  Its  presence  suggests  a practical  lesson  as  to 
the  benefits  resulting  from  fresh  air  in  general,  and  from 
sea-breezes  in  particular;  it  teaches  us,  that  an  amount  of 
animal  exhalation,  quite  imperceptible  to  our  senses,  may 
be  sufficient  to  consume  the  ozone  which  the  atmosphere 
at  any  given  moment  contains — a circumstance  of  no  slight 
importance  to  health,  if  it  be  true  that  oxygen,  in  that  par- 
ticular form  which  constitutes  ozone,  is  most  efficient,  at 
least,  if  not  alone  instrumental,  in  bringing  about  those 
chemical  changes  in  the  system,  upon  which  health  and 
vigour  mainly  depend. 

At  any  rate,  regular  observations  on  the  subject  are  likely 
to  throw  light  upon  the  climate  of  Devon;  and  it  is  to  be 
hoped  that  the  example  set  by  your  late  President,  Mr. 
Yivian,  in  carrying  on  a register  of  this  and  other  condi- 
tions of  the  weather  at  Torquay,  will  be  followed  in  other 
localities  throughout  the  County*^. 

But  there  is  another  circumstance  affecting  the  health  of 
the  population,  which  also  deserves  your  notice,  and  that  is 
the  freedom  of  the  water  we  drink  from  any  trace  of  de- 
composing animal  matter.  This  is  not  always  to  be  ascer- 
tained by  the  taste,  the  smell,  or  the  sight;  for  a small 
quantity  of  sewage  matter,  such  as  may  be  imperceptible 
by  any  of  our  senses,  has  been  found  to  produce  most  ma- 
lignant effects  upon  the  human  constitution,  as  was  the 
case,  during  the  last  visitation  of  the  cholera,  with  a well 
in  Golden-square,  in  London,  which  had  previously  been 
much  sought  after  for  the  supposed  excellence  of  its  water. 

In  this  respect  also  Devonshire  is  advantageously  distin- 

h See  tlic  Memoir  on  Ozone  in  the  First  Part  of  this  volume. 
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guished  from  many  other  parts  of  England,  as  its  springs 
gush  out  from  granite,  slate,  and  other  rocks,  not  capable 
of  imparting  to  them  any  large  amount  of  mineral  impreg- 
nation, and  free  in  general  from  the  contamination  caused 
by  receiving  the  excrementitious  matters  of  large  cities.  Ex- 
ceptions, of  course,  do  oecur;  for  it  appears  from  the  re- 
port of  Dr.  Shapter,  of  Exeter,  who  has  for  many  years  past 
devoted  his  leisure  to  questions  relating  to  climate  and 
health,  that  the  city  in  which  he  resides,  notwithstanding 
the  healthy  and  pleasant  aspect  it  bore  to  a easual  observer, 
was  in  1832  badly  drained  and  imperfectly  ventilated.  Ac- 
eordingly  the  cholera,  which  committed  sueh  ravages  in  that 
year  throughout  the  country,  was  severely  felt  at  Exeter, 
producing  there  a mortality  of  402  persons  in  a population 
of  about  28,000.  But  from  the  same  excellent  authority 
we  learn,  that  during  the  second  visitation  of  the  same  epi- 
demie  in  1849,  although  the  population  had  inereased  to 
31,000,  the  deaths  from  cholera  amounted  only  to  43,  of 
whom  13  brought  the  disease  with  them  from  other  plaees. 

And  to  what  eause,  humanly  speaking,  are  we  to  attri- 
bute this  comparative  immunity?  Here  also  Dr.  Shapter’s 
report  is  equally  satisfactory;  for  it  appears,  that  other 
things  remaining  in  Exeter  much  as  before,  its  sewerage 
and  ventilation  had  in  the  interim  undergone  an  entire 
revision,  and  full  advantage  had  been  taken  of  the  natural 
facdities  which  the  city  affords  for  the  purposes  of  effective 
drainage. 

Perhaps,  however,  it  is  superfluous  to  pursue  this  subject 
further ; for  public  attention  has  of  late  been  so  much  di- 
rected to  the  sanitary  side  of  the  question,  that  the  accu- 
mulation of  sewerage  matter  within  our  great  cities  is  not 
what  IS  most  to  be  apprehended.  But  there  is  another 
point  to  be  considered,  which,  in  an  agricultural  county 
ike  Devon,  claims  our  most  serious  attention.  That  an 
enormous  national  loss  will  be  sustained  by  carrying  out 
t le  intended  system  ol  conveying  away  the  excrementitious 
matters  eiived  from  our  great  cities,  in  the  manner  now 
contemplated,  even  the  most  moderate  estimate  of  the  agri- 
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cultural  value  of  such  substances  would  be  sufficient  to  con- 
vince us.  This  loss,  however,  we  might  put  up  with,  for 
the  sake  of  the  sanitary  improvement  effected  by  the  re- 
moval of  such  nuisances,  if  we  were  only  sure  that  the  drain 
could  continue  to  be  replaced,  either  directly  by  bestowing 
an  adequate  amount  of  labour  upon  the  land,  or  indirectly 
by  exchanging  commodities  manufactured  through  our  own 
industry  for  the  artificial  substitutes  requisite  to  make  good 
the  deficiency. 

This,  in  a few  words,  is  the  great  question  now  pending 
between  several  of  our  own  scientific  argriculturists,  and 
a great  German  chemist,  to  whom,  above  all  others,  we  are 
indebted  for  inculcating  sound  views  on  the  principles  of 
husbandry,  and  to  whose  opinions,  therefore,  on  such  a sub- 
ject, we  ought  to  listen  with  suitable  deference  and  respect. 
Perhaps  the  discrepancy  between  these  two  parties  is  not 
really  so  great  as  may  be  conceived ; for  neither  would  pre- 
tend to  question  the  intrinsic  value  of  the  materials  wasted, 
and  neither  would  deny  that  this  waste  is  at  present  re- 
placeable by  the  artificial  substitutes  which  the  wealth  of 
Great  Britain  enables  us  to  command,  and  which  she  must 
be  presumed  to  purchase  with  advantage  to  herself,  or  they 
would  cease  to  be  imported. 

To  the  practical  mind  of  the  agriculturist  this  latter  con- 
sideration will  doubtless  be  deemed  conclusive,  but  to  the 
man  of  science,  who  looks  a little  before  him,  the  question 
still  remains,  whether,  if  the  whole  or  a large  part  of  the 
civilized  world  persevere  in  supplementing  the  waste  of  their 
natural  appliances  for  maintaining  the  soil  in  good  condi- 
tion, with  materials  brought  from  a distance,  the  latter, 
from  their  increasing  costliness,  will  not  soon  cease  to  be 
remunerative. 

Such  must  plainly  be  the  case  shortly  with  guano,  which 
probably  will  be  exhausted  in  the  course  of  the  next  twenty 
years,  and  although  supplies  of  mineral  phosphate  are  not 
likely  soon  to  fail  us,  yet  the  demand  for  an  amount  of 
potass,  equivalent  to  that  of  the  phosphoric  acid,  which 
the  crops  require,  would  necessitate  a larger  draft  upon  the 
sources  from  whence  it  is  obtained,  as  from  the  forests  of 
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the  new  world,  and  thus  tend  to  enhance  the  price  of  that 
article  to  the  consumer.  Nor  let  us  be  so  captivated  by 
the  sanguine  reports  we  sometimes  receive  as  to  the  pro- 
fitable application  of  liquid  manure,  as  to  imagine  that  any 
real  compensation  will  be  thus  afforded  for  the  loss  occa- 
sioned through  our  present  system  of  removing  from  our 
doors  the  various  impurities  of  a great  city. 

I could  not,  indeed,  expect  to  be  listened  to,  were  I, 
a man  of  theory,  to  call  in  question  the  statements  of  prac- 
tical agriculturists,  when  they  assure  us,  that  the  only  suc- 
cessful method  yet  discovered  of  utilizing  the  sewerage  of 
a great  city  is  that  of  pouring  it  in  a liquid  state  over  a 
limited  area  of  ground;  but  I must  observe,  that,  even  by 
their  own  showing,  a large  proportion  of  the  potass  and 
phosphoric  acid  present  in  the  excreta  are  by  this  method 
lost;  for  whilst  the  total  value  of  what  each  individual 
draws  from  the  soil  in  the  food  he  consumes  annually,  can- 
not be  much  less,  according  to  Liebig’s  calculations,  than 
£1,  even  estimating  it  from  the  materials  present  in  the 
sewage,  the  calculated  profit  of  the  grass  land  irrigated  with 
the  sewerage  derived  from  80,000  persons  in  the  Craigen- 
tenny  meadows,  near  Edinburgh,  which  is  quoted  as  one  of 
the  most  favourable  cases  of  its  application  known,  would 
not  much  exceed  £8,000,  or  two  shillings  per  man. 

And  in  order  to  derive  an  equal  advantage  from  the 
sewerage  of  London,  we  must  assnme,  that  the  sandy  tract 
in  Essex,  intended  to  be  irrigated  by  this  liquid  manure, 
will  be  as  well  calculated  to  retain  it  as  the  alluvial  mea- 
dows near  Edinburgh,  where  that  profit  has  been  realized. 
On  this  question,  indeed,  the  evidence  lately  afforded  by 
Professor  Anderson  {Journal  of  Agriculture,  No.  88,  for 
March,  1865)  is  certainly  more  encouraging;  but  be  the 
result  of  the  experiment  what  it  may,  I cannot  accept  it  as 
a solution  of  the  great  problem— what  is  to  be  done,  when 
the  artificial  substitutes,  on  which  we  depend  for  replacing 
the  loss  sustained  by  our  land,  become  so  enhanced  in  price 
as  to  be  piactically  unattainable?  or  regard  it  in  any  better 
li^  it  than  as  an  instalment  of  those  heavy  arrears  which 
GUI  great  IMother  Earth  has  to  claim  from  her  children, 
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and  which  she  will  inevitably  demand,  sooner  or  later,  to 
be  restored  to  her.  For  although  it  may  be  true,  that  we 
have  under  our  very  feet,  in  most  places,  an  unlimited  sup- 
ply of  the  mineral  ingredients  requisite  for  our  crops,  yet 
that  supply  may  become  practically  unattainable,  owing  to 
the  difficulty  of  reducing  the  subsoil  below  a certain  depth 
to  the  condition  in  which  it  will  yield  up  to  plants  its 
mineral  treasures. 

Whilst,  therefore,  I obtrude  no  opinion  of  my  own,  as 
to  the  practical  point  at  issue,  I cannot,  after  perusing  the 
arguments  on  either  side,  suppress  my  belief,  that  the 
general  position  taken  up  by  Baron  Liebig  stands  as  yet 
unimpugned.  It  may,  indeed,  be  imagined,  that  a mo- 
mentary triumph  has  been  gained  over  him,  owing  to  his 
declining  to  take  up  the  gauge  thrown  down  by  the  heads 
of  a certain  commercial  company,  challenging  him  to  come 
over  and  submit  to  a cross-examination  before  a committee 
of  the  House  of  Commons  on  the  questions  at  issue  between 
them  and  him. 

But  surely  it  was  too  much  to  expect,  that  a veteran  and 
distinguished  foreigner  should  consent  to  quit  his  home  and 
occupations  for  the  purpose  of  visiting  a distant  country,  at 
the  beck  of  a knot  of  private  individuals,  under  the  penalty 
of  having  his  scientific  reputation  destroyed  by  them  if 
he  disobeyed  their  summons.  Even  an  liumbler  savant 
might,  without  presumption,  have  observed,  in  answer  to 
such  a threat,  that  a reputation  which  could  be  so  easily 
destroyed  would  not  be  worth  defending ; and  a person  in 
the  position  which  Baron  Liebig  has  so  long  occupied  might 
at  least  have  expected  that  a special  invitation  should  have 
been  sent  him,  from  a committee  of  both  Houses  of  Parlia- 
ment, before  he  could  conceive  that  his  declining  to  appear 
in  London  on  sucli  an  occasion  would  be  preferred  as  an 
indictment  against  him,  or  even  as  a reasonable  ground 
of  complaint. 

Let  me  not,  however,  be  misunderstood.  I appear  before 
you  at  this  time,  not  as  a partizan  of  Liebig’s,  or  as  an  ad- 
vocate of  his  opinions,  and,  indeed,  am  ready  to  admit,  that 
it  is  too  much  to  expect  that  his  principles  should  be  made 
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the  foundation  of  our  practice  throughout  the  country,  so 
long  as  the  present  usage  of  importing  artificial  manures 
continues  profitable. 

I trust,  however,  that  these  principles  will  not  be  lost 
sight  of  in  an  agricultural  county  like  Devonshire,  wherein 
the  preservation  of  the  animal  exuviae  is  attended  with  fewer 
difficulties  than  in  our  crowded  marts  of  commerce;  and 
that  they  will  act  in  inducing  the  husbandman  to  econo- 
mize the  refuse  of  his  farm,  anticipating  that  day  of  reckon- 
ing, which,  if  there  be  any  truth  in  the  general  views 
displayed  by  the  great  German  chemist  I have  appealed 
to,  will,  I apprehend,  sooner  or  later  arrive,  when  the  im- 
possibility of  procuring  mineral  substitutes  from  abroad  at 
prices  low  enough  for  profitable  use  will  compel  our  great 
cities  to  retrace  their  steps,  and  to  resort  to  some  method 
of  deodorizing  their  sewerage,  which  may  enable  them  to 
preserve  the  materials,  as  heretofore,  in  cesspools,  without 
that  peril  to  the  health  of  the  population  which  formerly 
resulted  from  that  practice. 

Such  are  a few  of  the  questions  now  in  agitation  amongst 
men  of  science,  which  I have  ventured  to  bring  before  you, 
selecting,  in  preference,  from  the  many  that  presented  them- 
selves, such  as  were  most  likely  to  awaken  the  attention  of 
the  natives  of  this  eounty,  either  as  bearing  most  nearly 
upon  their  peculiar  interests,  or  as  deriving  illustration  from 
phenomena  exhibited  in  their  own  neighbourhood. 

But  I ought  not  to  conelude  without  some  allusion  to  the 
fears  which  some  religious  persons  groundlessly  entertain 
with  regard  to  the  tendency  and  scope  of  scientifie  discus- 
sions, such  as  are  carried  on  at  meetings  like  the  present. 

In  every  age  and  country  since  the  revival  of  letters,  per- 
sons are  to  be  found,  who  view  the  cultivators  of  physical 
science,  or  at  least  of  certain  branches  of  it,  with  jealousy 
and  suspicion.  In  the  age  of  Galileo  it  was  the  astronomer, 
at  the  present  day  it  is  the  geologist,  whom  they  regard  as 
enteitaining  views  which  are  inimical  to  revealed  truth. 

But  as  the  more  mature  judgment  of  posterity  has  re- 
versed, in  the  former  case,  the  adverse  sentence  passed  by 
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the  zealots  of  the  Romish  Church  upon  the  first  advocates 
of  the  Copernican  system,  so  it  may  be  hoped  that  the  same 
ultimate  appeal  will  clear  from  similar  imputations  those 
■who  are  now  engaged  in  investigating  the  early  Records  of 
Ci’eation.  For  it  is  no  less  derogatory  to  Scripture  than  to 
Science,  to  suppose,  that  there  can  exist  any  real  discre- 
pancy between  the  two,  or  any  true  cause  of  antagonism 
between  their  respective  votaries. 

Indeed,  as  truth  cannot  be  opposed  to  truth,  the  only 
ground  of  complaint  that  could  be  set  up  would  be,  in  the 
temper  or  spirit  with  which  these  two  distinct  revelations 
of  God’s  dealings  with  man  are  approached  by  those  who 
profess  to  expound  them.  And  on  the  latter  subject,  so 
far  as  men  of  science  are  concerned,  much  misapprehension 
appears  to  exist  in  the  public  mind. 

For,  if  it  be  true,  as  is  alleged,  that  facts  brought  to  light 
of  late  years  through  the  investigation  of  physical  pheno- 
mena, have  in  some  instances  been  advanced  in  a spirit  of 
hostility  to  revealed  truth,  it  will  be  fouud,  I believe,  on 
inquiry,  that  such  attacks  have  generally  emanated  from 
persons  who  could  claim  no  share  in  the  discoveries  them- 
selves, rather  than  with  those  who  originated  them;  so 
that  the  latter  are  no  more  answerable  for  the  perverse  use 
made  of  their  materials,  than  the  armourer  would  be  for 
the  misapplication  of  the  implements  he  had  fabricated, 
after  they  had  once  left  his  workshop. 

It  may  indeed  be  admitted,  that  in  some  instances,  as  the 
Bishop  of  London  remarked  in  the  excellent  address  he  de- 
livered in  November  last  to  the  members  of  the  Edinburgh 
Philosophical  Society,  “ there  has  arisen,  amongst  men  en- 
grossed in  science,”  (as  indeed  will  be  the  case  amongst 
those  engaged  in  any  other  secular  pursuit,  whether  it  be 
pleasure,  wealth,  or  distinction,)  “ an  intellectual  stagnation 
to  religious  truth,  so  that,  whilst  acquiescing  in  the  reli- 
gion which  is  established,  its  truths  may  not  possess  for 
them  a living  reality.  With  such  persons  there  may  often 
be  a real  shrinking  from  any  careful  examination  of  what 
it  teaches— they  may  suspect  that  it  will  not  bear  the 
touchstone  of  an  enlightened  philosophy— they  may  not 
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wish  to  disturb  it,  and  therefore  may  leave  it  alone,  con- 
tented to  be  religious  men  on  Sundays,  but  very  bad  reli- 
gionists on  week-days  in  their  laboratories.” 

But,  I must  observe,  persons  in  the  state  of  mind  thus 
described,  however  liable  to  the  charge,  which  the  Prelate 
quoted  has  advanced  against  them,  of  neglecting  higher 
things  for  the  .objects  of  their  own  idolatry,  ought  at  least 
to  be  placed  under  a different  category  from  the  class  which 
thrusts  itself  forward  in  direct  hostility  to  revelation  ; just 
as  in  the  parable  of  the  sower,  seeds  which  were  choked 
among  thorns  symbolize  a different  description  of  persons 
from  those  which  fell  by  the  wayside. 

And  the  case  of  the  former  is  to  be  met,  not  by  dis- 
countenancing free  inquiry,  not  by  holding  out  the  study 
of  Nature  as  a profane,  or  at  least  a dangerous  occupation, 
but  by  fostering  in  them  those  other  faculties  of  our  spiri- 
tual nature,  which  exercise  themselves  upon  higher  objects, 
and  give  birth  to  nobler  aspirations. 

It  is,  indeed,  in  a proper  balance  of  the  intellectual  and 
moral  attributes,  and  not  in  an  undue  preponderance  of 
any  one,  that  true  elevation  of  character  consists, — -a  state 
of  mind  equally  removed  from  that  spiritual  quietism,  or 
that  cowardly  fear,  which  deters  the  possessor  from  unfold- 
ing the  pages  of  the  Book  of  Nature,  as  it  is  from  that 
presumptuous  arrogance,  which  closes  that  of  Revelation  as 
inconsistent  with  the  readings  of  Modern  Science.  As,  how- 
ever, I presume  it  is  not  intended  by  any  of  the  present 
generation,  in  the  spirit  of  the  Caliph  Omar,  to  extinguish 
all  secular  studies  whatsoever,  on  account  of  the  possibility 
of  their  being  perverted  to  irreligious  purposes,  I would  ask 
the  opponents  of  Physical  Science,  whether  there  be  not 
difficulties  connected  with,  and  arising  out  of,  the  study  of 
History  and  Metaphysics,  equal  to  those  which  are  presented 
by  the  scrutiny  of  nature?  and  whether  it  would  be  fair  to 
charge  the  cultivators  of  either  with  the  inferences  which 
others  may  have  chosen  to  deduce  from  the  data  they  have 
provided  ? 

The  difficulties,  indeed,  connected  with  our  moral  and 
social  condition  strike  at  the  very  citadel  of  religion,  whilst 
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those  of  Physical  Science  can  only  affect  its  outposts,  relat- 
ing, as  they  do,  to  questions  which,  in  whatever  way  they 
may  be  decided,  would  leave  the  great  fundamentals  of 
Christianity  wholly  unscathed.  It  is  hard,  therefore,  that 
the  same  safeguards  which  are  thought  sufficient  against 
the  greater  danger  should  not  be  deemed  available  against 
the  lesser  one,  and  that  whilst  the  study  of  History  and 
Moral  Philosophy  is  viewed  without  apprehension,  that  of 
Physical  Science  should  be  eschewed  as  dangerous. 

And  now.  Gentlemen  of  the  Devonshire  Association  for 
the  Advancement  of  Science,  it  only  remains  that  I should 
express  my  deep  sense  of  the  honour  conferred  upon  me  by 
my  election  to  the  Presidency  of  this  useful  Institution, — 
a compliment  which  I esteem  the  more,  inasmuch  as  I can- 
not claim,  like  the  four  distinguished  persons  who  have  pre- 
ceded me  in  that  Office,  to  be  either  a native  of,  or  a long 
resident  in,  your  county,  although  I can  assure  you,  that 
amongst  the  many  circumstances  which,  since  I have  taken 
up  my  winter  quarters  at  Torquay,  have  made  me  feel  as 
one  of  yourselves,  and  have  enlisted  my  personal  sympathies 
in  the  well-being  of  Devonshire,  no  one  has  contributed 
more,  than  the  consciousness,  that  I have  been  thought 
worthy  to  aid  in  the  great  cause  of  advancing  the  progress 
of  Physical  Science  within  its  precincts,  which  Meetings  like 
the  present  are  intended  to  foster. 


APPENDIX. 


Since  this  Address  was  written,  the  increasing  sense  of 
the  importance  of  utilizing  our  sewage  has  been  evinced  by 
the  advocacy  of  the  earth-closet  system,  which  is  now  be- 
coming general  in  detached  houses  and  villages,  although 
as  yet,  as  it  is  feared,  not  rendered  applicable  to  towns. 

On  the  other  hand,  the  alarms  expressed  in  p.  209  of 
a deficiency  in  our  supply  of  potass  as  manure,  are  some- 
what abated,  at  least  for  the  present,  by  the  discovery,  made 
at  Strassfurt  in  Saxony,  of  a bed  of  salt,  containing,  it  is 
said,  about  20  per  cent,  of  sulphate  of  potass,  and  suf- 
ficiently abundant  to  keep  in  operation  no  less  than  four- 
teen potass  works 
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ESSAYS  ON  LITERARY  SUBJECTS. 


CHRISTIANITY  AND  RATIONALISM 


IN  THEIR  RELATIONS  TO 

natural  SCIENCE; 


BEING  A PEOTEST  AGAINST  CERTAIN  PRINCIPLES 
ADVOCATED  IN 

LECKY’8  HISTORY  OF  THE  EISE  AND  INFLUENCE  OF  THE 
SPIRIT  OF  RATIONALISM  IN  EUROPE. 


• First  printed  as  a separate  Pamphlet  in  1S07. 


INTRODUCTORY  REMARKS. 


The  following  remarks  were  drawn  up  originally  with 
the  intention  of  offering  them  to  a Review,  but  before  the 
subject  had  been  fully  entered  into,  it  was  found  that  the 
time  for  their  appearance  in  such  a shape  had  gone  by,  as 
the  work  commented  upon  had  met  with  an  almost  un- 
qualified approbation  from  the  leading  periodicals  on  the 
liberal  side,  and  had  already  reached  a third  edition. 

The  large  circulation,  however,  implied  by  the  latter  cir- 
cumstance, and  fully  justified  by  the  eloquence  and  research 
which  its  pages  exhibit,  seemed  to  render  it  more  desirable 
than  ever,  that  a protest  in  some  shape  or  other  should 
be  entered  against  certain  principles  involved  in  the  line  of 
argument  pursued,  Avhich  were  not  the  less  likely  to  be 
instilled  into  the  minds  of  the  readers  of  such  a treatise, 
from  being  for  the  most  part  tacitly  assumed,  ratlier  than 
openly  defended. 

AVithout  indeed  entering  generally  into  the  merits  of 
Comte’s  “ riiilosophy,”  a field  much  too  wide  for  the  present 
short  Essay,  it  may  be  well  to  remove  that  prepossession  in 
its  favour  which  would  be  created,  if  our  exemption  from 
those  monstrous  evils  of  mediaival  life  mIucIi  the  author  so 
vividly  pourtrays,  and  our  security  against  their  revival, 
were  believed  to  depend  upon  the  general  adoption  of  the 
doctrines  of  Positivism.  And,  on  the  other  hand,  it  may 
not  be  undesirable  to  shew,  that  free  discussion  on  theologi- 
cal matters,  which  under  proper  limitations  is  the  common 
biitbright  of  all  who  are  capable  of  reasoning,  would  not 
piove  fatal  to  religious  unity,  provided,  only,  that  this 
unity  were  satisfied  by  a hearty  assent  to  the  doctrines  of 
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revelation,  without  involving  in  an  equal  degree  a submission 
to  the  glosses  of  theologians. 

At  a period,  too,  when  the  target  at  which  divines 
are  fond  of  pointing  their  shafts  from  their  unassailable 
fortress,  the  pulpit,  is  Physical  Science,  it  may  not  be 
amiss  for  its  Professors  from  time  to  time  to  avow  their 
opinions  on  religious  subjects,  if  only  to  disabuse  the  public 
of  the  impression,  that  the  tendency  of  their  pursuits  is  to 
induce  a wider  divergence  from  the  strict  line  of  orthodoxy, 
than  is  involved  in  other  descriptions  of  intellectual  occupa- 
tion which  are  not  regarded  with  equal  suspicion. 

It  will  be  well,  indeed,  if  the  Historians,  the  Political 
Economists,  and  the  Metaphysicians  of  this  age  can  appeal 
to  three  Laymen,  distinguished  in  each  of  their  respective 
lines  of  pursuit,  who  have  evinced  as  earnest  a zeal  for 
revealed  Religion,  as  has  been  displayed  by  a Herschel, 
a Brewster,  and  a Earaday,  men  who  rank  foremost  amongst 
the  men  of  science  in  the  present  generation,  and  whose  ex- 
ample cannot  have  failed  to  exert  an  influence  upon  the 
minds  of  their  followers  in  the  same  Departments, 


History  of  the  Eise  and  Influence  of  the  Spirit 
of  Eationalism  in  Europe. 

Br  "W.  E.  Lecky,  M.A. 


ITOLUMES  upon  volumes  have  been  written  upon  the 
mischievous  tendency  of  unbelief;  nor  is  it  easy  to  ex- 
haust a subject  so  copious  as  that  of  setting  forth  the  bane- 
ful influence  upon  society  which  an  entire  effacernent  from 
the  mind  of  man  of  the  idea  of  future  responsibility  would 
be  calculated  to  exert. 

We  have  had  a specimen  of  some  of  the  effects  induced 
by  such  a cause  in  the  scenes  enacted  during  the  first  French 
Eevolution  ; but  the  national  abandonment  of  religion,  how- 
ever ostentatiously  proclaimed  at  that  period,  was  too  local 
and  too  transitory  to  efface  altogether  those  instincts  and 
traditions  which,  during  a long  succession  of  previous  ages, 
had  grown  up  in  the  mind  of  the  people,  and  therefore  its 
history  would  convey  a very  feeble  image  of  the  condition  of 
a Community  from  which  all  idea  of  a future  state  should 
have  been  entirely  uprooted.  If  such  a state  of  things  ever 
really  existed,  the  domination  of  individual  selfishness,  the 
entire  exclusion  of  noble  aspirations  from  the  circle  of  our 
motives,  the  limitation  of  the  ends  of  life  to  the  gratification 
of  our  grovelling  appetites  and  animal  propensities,  would 
involve,  as  the  sole  security  against  anarchy,  the  establish- 
ment of  an  unmitigated  despotism,  would  render  fear  the 
only  corrective  to  vice,  and  even  slavery  coveted  as  a pro- 
tection against  the  tyranny  of  brute  force. 

But  when  the  consequences  of  the  absence  of  religious 
belief  have  been  so  often  put  before  us,  it  is  but  right  that 
the  opposite  side  of  the  picture  should  sometimes  be  pre- 
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seiited,  and  that  the  evils  which  would  be  entailed  upon 
society  by  having  its  attention  directed  too  exclusively  to- 
wards the  objects  of  an  unseen  future  should  likewise  be 
exposed  to  view. 

And  this  latter  task  has  lately  been  executed  in  a very 
able  and  instructive  manner  by  Mr.  Lecky,  in  his  work  en- 
titled the  “ Ilistory  of  Rationalism,”  in  which  he  attempts  to 
trace  to  its  source  the  prevalence  in  former  times  of  that 
superstitious  spirit,  of  which  a belief  in  witchcraft,  the  too 
ready  acceptance  of  stories  of  miracles,  and  the  indulgence 
in  religious  persecution  were  the  natural  consequences. 

To  the  cause  or  causes  which  have  rid  us  of  such  tremend- 
ous evils  we  cannot  but  feel  deeply  indebted,  and  are  there- 
fore anxious  to  learn  from  our  author  something  respecting 
their  nature  and  operation. 

Now,  according  to  Mr.  Lecky,  all  this  improvement  in 
society  has  been  brought  about  through  the  influences  of 
Rationalism,  a principle  which  he  regards  as  the  legitimate 
child  of  free  discussion,  the  bulwark  of  Protestantism,  the 
irreconcileable  foe  to  superstition  and  priestcraft. 

The  term  is  one,  I confess,  which  meets  my  dislike,  from 
its  being  so  often  employed  in  many  various  and  even  op- 
posite senses  by  different  individuals. 

It  may  mean,  for  instance,  nothing  more  than  an  asser- 
tion, in  spiritual  matters,  of  the  right  of  private  judgment,  in 
the  same  manner  and  with  the  same  restrictions  and  safe- 
guards as  those  in  which  it  is  exercised,  in  secular  ones; 
a claim  quite  compatible  with  a respect  for  authority,  and 
a distrust  of  our  own  capacity  of  arriving  at  correct  conclu- 
sions without  proper  training  and  deliberate  inquiry. 

For  as  in  matters  relating  to  our  health  and  property  no 
one  is  supposed  to  abdicate  his  privilege  of  self-action,  be- 
cause his  conduct  is  in  general  determined  by  the  advice  of 
his  lawyer  and  physician,  so  in  the  affairs  of  another  world, 
it  cannot  be  regarded  as  a surrender  of  our  rights  of  free 
inquiry,  when  we  lean  upon  the  opinions  of  those  whom  we 
respect  and  esteem,  iirovided  the  final  appeal  is  allowed  to 
be  to  our  own  individual  judgment. 

We  cannot,,  however,  help  suspecting  that  Rationalism,  in 
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the  sense  in  which  Mr.  Lecky  understands  it,  means  some- 
thing greatly  beyond  this,  judging  by  the  only  passage  in 
which  he  defines  it,  namely  in  his  Introduction,  p.  15. 

For  he  here  explains  the  term  as  implying,  “ not  indeed 
any  class  of  definite  doctrines  or  criticisms,  but  rather 
a certain  cast  of  thought  or  bias  of  reasoning,  which  has, 
during  the  last  three  centuries,  gained  a marked  ascendency 
in  Europe. 

“ The  nature  of  this  leads  men,”  he  says,  “ on  all  occasions 
to  subordinate  dogmatic  theology  to  the  dictates  of  reason 
and  conscience,  .and,  as  a necessary  consequence,  greatly  to 
restrict  its  influence  upon  life. 

“ It  predisposes  men  in  history  to  attribute  all  kinds  of 
phenomena  to  natural  rather  than  to  miraculous  causes ; in 
theology  to  esteem  succeeding  systems  the  expression  of  the 
wants  and  aspirations  of  that  religious  sentiment  which  is 
planted  in  all  men  j and  in  ethics  to  regard  as  duties  only 
those  which  conscience  reveals  to  be  such.” 

Now  if  this  be  Rationalism,  it  would  have  been  well  if  the 
author  had  made  some  attempt  to  shew  its  consistency  with 
an  adoption  of  at  least  the  fundamental  truths  of  religion ; 
for  in  the  naked  form  in  which  he  has  presented  it  to  us, 
it  would  seem  to  imply  the  negation  of  all  revealed  religion, 
except  what  may  be  convejmd  in  those  promptings  of  con- 
science which  have  been  implanted  in  mankind  in  general ; 
and  even  the  restriction  of  natural  religion  itself  to  a mere 
belief  in  a Being  who  called  matter  into  existence,  and  who 
at  the  beginning  laid  down  once  for  all  the  laws  by  which 
its  motions  were  ever  after  to  be  regulated. 

Thus  Christianity  would  be  nothing  more  than  the  ex- 
pression of  the  moral  sense  of  the  more  civilized  and  en- 
lightened of  the  present  generation,  and  the  God  of  Nature, 
like  the  Deities  of  Epicurus,  would  have  divested  Himself  of 
all  His  power  to  regulate  or  control  the  course  of  events 
which  He  had  himself  originated. 

Now  to  attribute  to  this  abnegation  of  all  practical  re- 
ligion the  improved  condition  of  social  life,  and  the  escape 
from  those  gloomy  superstitions  upon  which  the  author  de- 
scants so  eloquently,  cannot  be  a correct  statement,  simply 
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because,  whatever  may  be  the  opinions  of  individuals,  neither 
the  present,  nor  any  preceding  age,  taken  collectively,  is 
fairly  amenable  to  this  imputation. 

For  it  would  be  unjust  to  say  that  either  Atheism  or 
Deism  has  ever  prevailed  generally,  except  for  a short  period, 
and  in  a particular  nation ; although  we  may  be  all  so  far 
Kationalists  as  to  attribute  to  secondary  causes  the  phe- 
nomena of  Nature,  and  to  claim  the  privilege  of  exercising 
our  reason  in  the  attempt  to  interpret  Scripture,  and  so  to 
reconcile  the  apparent  anomalies  which  the  Sacred  Books 
present. 

Now  to  the  prevalence  of  no  worse  form  of  Rationalism, 
or  whatever  other  name  may  be  assigned  to  it,  than  this, 
may  perhaps  equally  well  be  attributed  the  abandonment  of 
those  practices  which  exerted  so  injurious  an  effect  upon  the 
condition  of  society  in  former  ages,  without  involving  as 
a consequence  the  rejection  of  all  supernatural  agency  or 
providential  interferences. 

Thus,  as  Mr.  Lecky  represents,  ‘‘the  predisposition  to 
see  Satanic  agency  in  life,”  which  arose  in  part  from  an 
ignorance  of  the  secondai’y  causes  of  natural  phenomena, 
and  was  promoted  by  the  priesthood  as  the  means  of  incieas- 
ing  their  authority,  led  to  that  general  belief  in  witchcraft 
and  sorcery,  which  during  many  preceding  centuries  was 
the  cause  of  a greater  amount  of  misery  than  any  other 
delusion  which  ever  took  hold  upon  the  human  mind. 

The  history  of  witchcraft  and  demoniacal  possession  during 
the  Middle  Ages  constitutes  undoubtedly  one  of  the  saddest 
and  most  revolting  pages  in  the  annals  of  our  species;  and 
the  only  circumstance  which  can  in  any  waj^  diminish  our 
pity  for  the  unhappy  victims  of  the  prevailing  epidemic,  is 
the  fact,  that  many  of  them  believed  themselves  to  have 
entered  into  a compact  with  the  Powers  of  Darkness,  and  to 
have  exerted,  in  the  gratification  of  their  malignant  passions, 
the  power  which  they  thus  imagined  themselves  to  have 
obtained,  so  that  they  might  deserve  punishment  for  their 
intentions,  although  not  for  the  commission  of  the  offences 
of  which  they  were  charged. 

Mr.  Lecky  traces  to  the  same  cause  the  more  easy  belief 
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ia  alleged  miracles  that  prevailed  in  the  Middle  Ages ; for 
at  a time  when  the  laws  of  Nature  were  unknown,  every 
unusual  occurrence  would  be  regarded  as  supernatural ; and 
it  was  to  be  expected  that  agents,  which  could  control  the 
operations  of  the  physical  world,  could  also  interfere  either 
for  good  or  evil  in  the  actions  of  men. 

Miraculous  interferences,  therefore,  carried  with  them  just 
as  much  antecedent  probability  in  medieval  times,  as  they 
do  at  present  the  reverse. 

Both  in  this  case,  and  in  that  of  witchcraft,  very  little 
evidence  would  be  required  to  substantiate  the  truth  of 
phenomena,  so  entirely  in  accordance  with  the  established 
belief  on  such  subjects. 

In  the  present  day,  on  the  contrary,  all  our  experience,  as 
well  as  our  prepossessions,  are  on  the  other  side;  and  it 
seems  an  impeachment  upon  the  wisdom  of  the  Almighty 
to  believe,  that  an  order  of  nature,  which  had  been  laid 
down  by  Him  from  the  beginning  of  time,  should  for  light 
reasons  be  departed  from.  Arguments,  therefore,  which 
were  deemed  convincing  in  former  days,  carry  with  them 
but  little  force  in  the  present. 

It  may  indeed  be  true,  that  in  many  instances  the  sus- 
pected wizard  was  made  to  confess  his  guilt;  but  this,  which 
was  regarded  in  those  days  as  an  irrefragable  proof  of  the 
justice  of  the  sentence  awarded,  is  now  set  down  either  to 
the  fear  of  torture  on  the  one  hand,  or  to  some  mental 
hallucination  on  the  other. 

It  may  also  be  suspected,  that  in  other  cases  the  cul- 
prit actually  exercised  a malignant  influence  upon  persons 
against  whom  he  had  a spite ; but  now  that  the  effect  of 
mesmeric  influence,  or  of  mere  imagination  operating  upon 
the  mind,  has  been  more  fully  investigated,  these  con- 
sequences are  not  regarded  as  beyond  the  bounds  of  the 
natural  powers  of  man. 

Considering,  therefore,  the  many  causes  of  fallacy  that 
may  be  suggested,  and  especially  the  proneness  of  the 
human  mind,  when  once  imbued  with  the  persuasion  that 
spirits  of  good  and  evil  arc  hovering  unseen  around  us, 
to  imagine  their  sensible  operation,  it  does  not  seem  to 
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require  the  aid  of  Rationalism,  in  the  sense  in  which 
Mr.  Lecky  understands  the  term,  to  induce  incredulity  in 
the  statements  that  have  been  made  upon  the  subject  of 
witchcraft. 

And  the  same  remark  applies  to  miracles®;  the  only  dif- 
ference in  the  two  cases  being,  that  whilst  a reasonable 
doubt  may  be  entertained  whether  such  a thing  as  witch- 
craft ever  existed,  it  is  difficult  to  understand  how  there  can 
be  any  in  a Christian  mind,  that  miracles  have  been  per- 
formed at  certain  periods  of  the  history  of  our  species. 

In  former  times,  indeed,  the  rejection  of  miracles  was  re- 
garded as  tantamount  to  a distinct  avowal  of  infidelity ; but 
amongst  the  paradoxes  of  the  present  age  one  of  the  most 
remarkable  is  a denial,  that  the  course  of  natural  events  has 
ever  been  disturbed  by  supernatural  agents,  on  the  part  of 
men  who  avow  a belief  in  Christianity,  and  even  evince  their 
sincerity  by  a line  of  conduct  in  unison  with  that  profession. 

It  is  true  that  this  strange  inconsistency  has  of  late  years 
met  with  some  degree  of  encouragement  amongst  certain 
very  short-sighted  divines : for  in  the  height  of  the  Tracta- 
rian  fever  it  became  the  fashion, — in  order  to  enhance  the 
importance  of  tradition,  and  to  give,  as  it  was  thought,  the 
couj)  de  grace  to  the  claim  of  private  judgment,  the  sheet- 
anchor  of  Protestantism, — to  depreciate  the  value  of  mira- 
cles, regarded  as  evidences  of  the  truth  of  revelation. 

Far,  indeed,  from  denying  the  reality  of  Scripture  mira- 
cles, they  countenanced  even  those  prodigies  of  medieval 
times  which  look  more  like  the  capricious  freaks  of  a Puck, 
than  the  awful  manifestations  of  divine  power',  but  at  the 
same  time  they  cut  from  under  their  feet  the  only  ground 
upon  which  a departure  from  the  ordinary  law's  of  Nature 
can  be  rendered  credible,  by  maintaining  that  they  were 
neither  intended,  nor  needed,  as  evidential. 

The  authority,  it  was  said,  of  parents,  instructors,  priests, 
afforded  the  best  grounds  of  belief  for  mankind  in  general ; 
and  as  for  the  few  who  were  capable  of  refleeting  upon  such 

• I ought  to  refer  to  Mr.  Mozley’s  Biunpton  Lectures,  delivered  in  1865,  as 
the  most  recent  authority  on  the  nature  and  credibility  of  miracles.  It  is 
a truly  learned  and  e.\haustive  treatise. 
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subjects,  the  internal  evidences  of  Christianity  were  in  them- 
selves quite  sufficiently  strong  to  carry  conviction  into  their 
minds. 

It  seems,  however,  to  have  been  all  tliis  time  forgotten, 
that  the  former  of  tliese  arguments  would  justify  an  ad- 
herence to  the  worst  form  of  religion  that  ever  existed  upon 
the  globe,  and  that  it  strikes  at  the  root  of  all  attempts  at 
evangelizing  the  heathen  ; whilst  that  the  latter  would  have 
no  weight  whatever  upon  the  minds  of  those  who  had  been 
brought  up  in  different  habits  of  thought  and  sentiment 
from  ourselves. 

Those  very  traits,  which  are  appealed  to  as  the  character- 
istic excellences  of  Christianity,  would  have  been  felt  by  the 
most  civilized  nations  of  antiquity,  as  the  greatest  obstacles 
to  its  receptiou.  They  would  have  been  “ unto  the  Jews 
a stumbling-block  and  unto  the  Greeks  foolishness,”  as  in- 
deed they  are  looked  upon  at  the  present  day  by  those  who 
are  not  already  under  the  influence  of  a Christian  spirit. 

The  forgiveness  of  injuries,  the  duty  of  doing  good  to 
persons  of  a different  country  and  race,  the  feeling  of  humi- 
lity, the  consciousuess  of  siu  and  unworthiness,  would  be 
regarded  with  anything  but  approval  by  the  philosophers  of 
Greece  and  Home,  or  even  by  the  fierce  Jewish  patriots  of 
the  age  of  David  and  Joshua. 

Miracles,  therefore,  in  the  case  of  any  religion  not  in- 
tended to  make  its  way  either  by  fraud  or  by  force,  would 
seem  to  be  necessary  adjuncts  to  it,  on  the  occasion  at  least 
of  its  first  introduction  •,  for  one  does  not  see  how  it  would 
have  been  possible  to  dispense  with  them,  except  by  some 
other  supernatural  agency,  more  generally  affecting  the  com- 
mon laws  of  Nature,  and  the  freedom  of  the  human  will. 

I know  it  is  a favourite  adage  with  many,  that  “ Chris- 
tianity proves  Miracles,  not  Miracles  Christianity.” 

The  former  proposition,  however,  which  is  indeed  a self- 
evident  one,  as  the  whole  must  include  its  parts,  b}''  no  means 
involves  the  latter ; and  if  those  who  hold  this  language  had 
ever  allowed  themselves  to  examine  the  grounds  of  their  be- 
lief, and  were  not  from  the  first  merely  passive  recipients 
of  truths  instilled  into  their  minds  from  childhood,  they 
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must  recollect  a time,  when  they  were  themselves  glad  to 
strengthen  their  wavering  convictions  by  clinging  to  such 
external  evidences. 

And  although  at  the  present  time  they  may  be  so  buoyant 
with  faith,  as  to  sustain  themselves  without  their  support, 
they  should  leave  such  life-belts  for  the  use  of  their  weaker 
brethren,  who  may  feel  less  able  to  battle  unaided  with  the 
surges  of  unbelief. 

Whilst,  however,  I should  contend  both  for  the  reality  of 
Miracles  and  for  their  necessity,  and  indeed  for  their  reality, 
because  of  their  necessity,  I cannot  but  think  that  Divines 
are  often  too  fond  of  dogmatizing  as  to  the  precise  mode  in 
which  these  manifestations  of  Divine  power  have  been  brought 
about.  Many  events,  no  doubt,  which  are  looked  upon  as 
miraculous,  may  have  been  simple  providential  arrangements 
of  secondary  causes,  such  as  the  passage  of  the  Red  Sea,  the 
destruction  of  Sennacherib’s  host,  and  the  like ; and  if  all 
the  rest  could  be  resolved  on  the  same  principle,  I do  not 
see  that  their  evidential  character  would  be  in  tlie  least 
impaired. 

The  Duke  of  Argyle,  indeed,  in  his  recent  work  on  the 
“ Reign  of  Law,”  has  ably  defended  the  view  which  some  of 
the  deepest  thinkers  of  this  and  of  former  ages  have  con- 
templated as  possible,  namely,  that  natural  and  miraculous 
events  belong  in  reality  to  the  same  category,  being  both 
equally  brought  about  through  the  instrumentality  of  se- 
condary causes,  emanating  alike  from  the  great  First  Cause, 
and  moulded  so  as  to  accomplish  His  will  and  pleasure. 
We  infer,  indeed,  the  law  of  gravitation  to  be  invariable, 
because  we  have  never  known  it  to  vary ; but  this  inference 
can  only  be  accepted  with  full  confidence  by  our  reason, 
when  it  is  coupled  with  the  belief  that  it  has  been  ordained 
by  an  all- wise  Being  as  one  of  the  means  of  carrying  out 
that  system  of  the  universe  which  for  wise  purposes  He  has 
decreed.  Granting  this  to  be  the  case,  the  same  wisdom 
which  ordained  it  would  will  its  continuance,  so  long,  at 
least,  as  the  present  order  of  creation  is  permitted  to  stand ; 
and  hence  it  has  been  argued,  that  to  suppose  a local  or 
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nionieiitary  suspension  of  sucli  a law  is  illogical,  as  it  would 
imply  that  the  Creator  is  capable  of  altering  His  all-wise 
purposes  for  others  less  conducive  to  the  ends  He  has  in 
view.  And  as  the  same  argument  applies  to  all  the  other 
laws  or  forces  of  Nature,  a miracle  is  absurd,  because  it 
would  imply  that  the  Almighty  is  capable  of  changing  His 
purposes  like  a weak  and  imperfect  mortal.  And  thus  it  has 
sometimes  happened,  that  by  a perverse  ingenuity  our  very 
belief  in  the  existence  of  a supreme  Being  has  been  con- 
verted into  an  argument  against  a special  Providence. 

But  although  we  are  as  certain  as  we  can  be  of  anything, 
that  a force  like  that  of  gravitation  will  continue  unaltered 
so  long  as  the  present  order  of  things  cpntinues,  inasmuch 
as  even  a momentary  suspension  of  it  would  involve  the 
entire  annihilation  of  the  whole  animate  creation  : yet,  as  in 
the  ordinary  course  of  Nature,  this  very  force  is  balanced 
and  controlled  by  others,  so  as  to  bring  about  all  the  com- 
plicated phenomena  which  occur  upon  the  earth  we  inhabit, 
so  it  is  conceivable  that  in  order  to  fulfil  any  extraordinary 
purpose  which  the  Almighty  has  in  view,  this  and  the  other 
forces  in  ordinary  operation  may  be  controlled  and  modified 
in  their  effects  by  others,  of  whose  very  existence  we  are 
ignorant. 

This,  however,  is  after  all  only  an  argumentum  ad  hominem, 
calculated  to  meet  the  case  of  those  who  object  to  the  idea 
that  the  Deity  should  interfere  with  the  laws  He  has  Him- 
self instituted  ^ 

To  men  in  general  it  will  be  sufficient  to  fall  back  upon 
our  ignorance,  only  feeling  sure  that  if  it  please  the  Al- 
mighty to  modify  the  course  of  events.  He  cannot  be  in 
want  of  means  of  controlling  them  either  directly  or  in- 
directly by  His  power. 

And  this  relieves  us  from  the  necessity  of  replying  to 
any  cavils  which  may  be  started  as  to  particular  miracles, 

'*  The  above  views  may  tend  to  explain  the  grounds  upon  which  I at- 
tempted some  years  ago  to  vindicate  my  friend  Professor  Powell  fi’om  the 
charge  of  infidelity  brought  against  him,  on  the  ground  of  his  apparent 
denial  of  miraculous  interferences. 
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founded  upon  the  possibility  of  referring  them  to  natural 
causes. 

Granting,  for  instance,  for  the  sake  of  argument,  that  all 
those  related  in  the  New  Testament  should  be  so  resolved, 
it  would  still  remain  as  a fact,  that  at  the  time  when  Chris- 
tianity was  ushered  into  the  world,  its  claims  were  sub- 
stantiated by  an  assemblage  of  extraordinary  phenomena, 
which  not  only  remained  inexplicable  on  known  physical 
principles  by  those  to  whom  they  were  addressed,  but  also 
never  before  or  after  that  one  period  had  been  witnessed  in 
the  same  number  and  of  the  same  startling  magnitude. 

What,  then,  ought  to  be  the  position  of  the  true  philo- 
sopher with  reference  to  miracles,  witchcraft,  and  other 
supernatural  interferences  ? One,  doubtless,  of  extreme  in- 
credulity as  to  all  those  alleged  instances  of  either  that  have 
been  appealed  to  as  having  occurred  since  the  first  introduc- 
tion of  Christianity;  for  in  addition  to  an  amount  of  evidence 
sufficient  to  establish  any  ordinary  phenomenon,  it  ought  in 
these  cases  to  be  shewn  on  probable  grounds,  that  the  end 
in  view  was  unattainable  by  natural  means,  without  which 
assumption,  indeed,  it  must  be  admitted,  that  a suspension 
of  the  course  of  nature  is  as  inconceivable  as,  on  the  con- 
trary supposition,  it  would  be  consistent  with  probability. 

But  should  the  spirit  of  the  age  lead,  as  Mr.  Lecky  repre- 
sents, to  an  entire  rejection  of  all  deviations  from  the  course 
of  nature  in  past  ages  as  well  as  in  the  present ; the  fact 
only  shews  that  mankind  is  still  governed  by  its  prejudices 
more  than  by  its  reason,  and  that  if  the  tendency  to  dwell 
upon  subjects  of  a spiritual  nature  led  the  people  in  medieval 
times  to  listen  too  readily  to  the  stories  of  witchcraft  and 
thaumaturgy,  which  were  imposed  upon  their  credulity,  the 
disposition  of  the  present  day  to  limit  its  vision  to  the  mere 
objects  of  sense,  which  comes  under  the  denomination  of 
positivism,  may  account  for  the  disinclination  to  believe 
that  such  occurrences  can  under  any  circumstances  have 
taken  place. 

The  same  disposition  to  make  the  Scriptures  answerable 
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for  any  mischievous  practices  which  have  prevailed  during 
M'hat  have  been  ealled  the  Ages  of  Faith,  shews  itself  in  the 
author’s  remarks  on  persecution.  This  fertile  source  of 
cruelty  and  suffering  is  traced  by  Mr.  Lecky  to  the  preva- 
lence of  a belief  in  the  doctrine,  that  eternal  punishment 
will  be  awarded  for  such  offences  as  heresy,  or,  as  he  prefers 
to  style  it,  “for  errors  of  opinion.” 

Undoubtedly  the  practiee  of  persecution  was  intensified 
in  former  ages  by  this  belief  •,  but  it  cannot  be  said  to  have 
originated  in  it,  as  it  was  the  natural  result  of  the  desire  to 
uproot  whatever  stood  opposed  to  the  supremacy  of  the 
Church,  and  consequently  lay  almost  dormant  till  that  su- 
premacy was  seriously  threatened.  Heresy  and  schism  were 
punished  as  eeclesiastieal  offenees,  for  the  same  reason  that 
rebellion  was  as  a civil  one. 

It  is,  moreover,  a humiliating  fact  that  the  natural  man 
is  a cruel  animal,  and  that  the  most  attractive  speetacles  to 
the  multitude  in  all  ages  have  been  those  which  are  ac- 
eompanied  with  an  exhibition  of  human  suffering';  sueh  as 
the  Gladiatorial  games  in  olden  times,  and  the  Autos  de  fes 
in  modern.  The  only  thing  necessary,  therefore,  to  reconeile 
the  people  to  sueh  extreme  punishments,  was  a pervading 
feeling  of  the  sinfulness  of  religious  error;  and  it  must  be 
admitted  that  this  feeling  is  even  now  far  from  being  ex- 
tinct, for  although  religious  persecution  may  meet  with  no 
advocates  at  present,  it  would,  I fear,  be  discouraged  more 
generally  because  it  does  not  accomplish  its  end,  than  be- 
cause the  attainment  of  the  latter  would  not  justify  the 
means  by  which  it  was  brought  about. 

And  yet  there  are  comparatively  few  in  this  age  who 
seriously  maintain  that  a separation  from  the  national 
Chureh,  or  the  profession  of  opinions  on  matters  of  re- 
ligion at  varianee  with  the  orthodox  creed,  will  be  visited 
so  severelJ^ 

“ e rend,  in  tlic  lately  puWished  “ Memoirs  of  a French  Priest,”  that 
during  one  ot  those  public  exhibitions  of  the  torturing  and  lingering  deaths 
to  which  criminals  were  subjected  during  the  seventeenth  century,  a bystander, 
less  nsed  to  these  painful  sights,  was  nearly  torn  to  pieces  by  the  mob  for 
exclaiming,  “ How  cruel !” 
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On  this  question,  however,  there  is  so  much  confusion  of 
thought,  so  much  inconsistency,  so  much  discrepancy  be- 
tween profession  and  practice,  that  a writer  like  Mr.  Lecky, 
who  dwelt  on  the  subject  of  persecution,  should  have  at- 
tempted to  disentangle  some  of  the  difficulties  of  the  sub- 
ject, instead  of  laying  down  dogmatically  the  naked  truth 
that  errors  of  belief  are  in  themselves  innocent. 

No  doubt,  in  the  abstract,  no  proposition  less  admits  of 
dispute  than  that,  if  blame  be  due  not  to  the  action  itself, 
but  to  the  motives  which  prompted  it,  honest  doubt,  honest 
error,  even  honest  unbelief,  must  be  in  itself  blameless. 

But  may  it  not  be  replied,  that  a disbelief  in  Christianity, 
at  least  amongst  those  educated  in  a Christian  land,  must, 
as  a general  rule,  be  morally  as  well  as  intellectually  cul- 
pable, for  nothing  can  be  more  plain,  than  that  the  Almighty 
would  never  have  introduced  a revelation  which  did  not 
carry  with  it  such  credentials,  as  ought  to  command  the  as- 
sent of  those  to  w’hom  it  w'as  addressed,  if  fairly  set  before 
them,  and  examined  in  a right  spirit? 

It  may  be  logically  contended,  that  we  can  more  easily 
imagine  Christianity  to  be  a fable,  than  suppose  it  ushered 
into  the  world  without  an  adequate  array  of  proofs. 

Infidelity,  therefore,  on  the  part  of  the  ignorant,  or  of 
those  wlio  want  the  leisure  to  inquire  thoroughly  into  its 
truth,  must,  it  may  be  said,  result  from  levity,  conceit, 
presumption,  or  other  moral  defects  of  character  j and  its 
rejection  by  the  learned  may  be  also  set  down  to  disposi- 
tions of  mind  equally  culpable,  though  perhaps  less  obvi- 
ously open  to  reprehension. 

I do  not  see,  therefore,  how  the  consistent  Christian  can 
deny,  in  the  abstract,  the  principle,  that  punishment  may 
be  due  for  error  of  opinion  as  well  as  for  moral  delinquency. 
Not,  indeed,  that  he  would  ever  be  warranted  in  passing 
judgment  upon  any  of  his  fellow-men  on  the  ground  of 
their  having  arrived  at  opposite  conclusions  to  his  own  on 
such  matters. 

No  one  possesses  sufficient  insight  into  the  mind  of  an- 
other to  pronounce  upon  the  degree  of  blame  which  may  be 
associated  with  an  erroneous  opinion. 


15 


the  Spirit  of  Rationalism  in  Europe. 

In  the  early  period  of  the  Tractarian  controversy,  the 
Bishop  of  Hereford  was  taunted  by  his  opponents  with  in- 
consistency, for  saying,  that  although  he  should  blame  him- 
self if  he  held  the  doctrines  of  the  Socinians,  he  was  not 
prepared  to  attach  blame  to  those  who  did.  But  it  is  quite 
conceivable  that  an  individual  may  feel  so  impressed  with 
the  truth  of  a particular  dogma,  such,  for  instance,  as  that 
of  the  Trinity,  that  he  cannot  imagine  himself  as  dissenting 
from  it,  except  under  the  influence  of  some  culpable  bias ; 
and  yet,  that  he  should  not  venture  to  pronounce  another 
person,  with  whose  antecedents  and  habits  of  thought  he 
must  be  imperfectly  acquainted,  guilty  of  having  deviated 
into  culpable  error  in  entertaining  the  contrary. 

We  can,  therefore,  readily  understand  how  it  is,  that  many 
who  regard  heresy  and  schism  in  the  abstract  as  objects  of 
divine  reprobation,  revolt  at  the  idea  of  applying  the  soubri- 
quet of  heretic  and  schismatic  to  those  whose  theological 
views,  or  religious  observances,  differ,  however  widely,  from 
those  adopted  by  themselves. 

A clergyman  who  was  held  up  in  the  last  generation  as 
the  beau-ideal  of  an  orthodox  divine,  although  the  high- 
flyers of  the  present  age  would  regard  him  as  only  too 
moderate  in  his  assei'tion  of  Church  principles,  I mean  the 
late  Archdeacon  Daubeny,  has  put  forth  in  his  “ Guide  to 
the  Church”  some  remarks  which  are  eminently  practical, 
and  tell  with  much  force  against  the  more  common  cases  of 
dissent  or  separation  from  the  Establishment, 

But  the  Author — by  not  admitting  the  abstract  proposition 
that  there  may  be  such  a thing  as  a disagreement  with 
the  doctrines  of  the  majority  without  incurring  the  guilt  of 
heresy,  or  a secession  from  the  national  Church  without 
becoming  chargeable  with  schism — seems  to  have  laid  him- 
self open  to  attack  from  two  opposite  quarters : namely, 
from  the  Eomanist,  who  appeals  to  the  fact  that  there  was 
a time  when  both  the  one  and  the  other  might  fairly  be  im- 
puted to  the  founders  of  that  Church,  which  now  condemns 
such  practices ; and  from  the  Dissenter,  who  vindicates  his 
own  conduct  in  these  matters,  on  the  very  same  grounds 
as  those  which  our  early  Reformers  alleged  in  vindication  of 
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their  secession  from  a Communion  which  had  been  up  to 
that  time  regarded  as  the  National  Church. 

To  say  that  we  are  justified  in  quitting  the  Church  of 
Rome  because  it  is  corrupt,  but  that  others  are  not  justified 
in  quitting  ours  because  it  is  in  all  essential  points  con- 
sistent with  Scripture,  implies  a petitio  principii  so  trans- 
parent, that  by  advancing  it  the  author  weakens  his  other- 
wise solid  argument  in  favour  of  an  adherence  to  our  own 
national  Church,  founded  upon  the  slender  and  irrelevant 
grounds  upon  which  dissent  and  secession  are  in  so  many 
instances  defended. 

The  treatise  in  question,  however,  clearly  did  not  aim  at 
the  precision  of  a philosophical  disquisition,  being  intended 
as  a sober  and  earnest  protest  against  the  prevailing  ten- 
dency of  the  age  to  confound  moral  with  legal  right,  and 
to  claim  the  privilege  of  acting  upon  the  promptings  of  in- 
dividual caprice  or  impulse,  without  any  regard  to  the  con- 
clusions arrived  at  by  the  great  body  of  Christians  in  this 
and  in  preceding  ages. 

We  must  therefore  be  content  with  declaring  in  the  ab- 
stract, that  private  judgment,  like  every  other  privilege, 
should  be  exercised  under  a sense  of  responsibility,  and  that 
the  reckless  use  of  it,  either  from  pride  or  prejudice,  is  an 
act  of  sin,  and  therefore  deserving  of  punishment. 

But  whether  this  punishment  be  temporal  or  eternal, 
whether  it  consist  in  the  abnegation  of  the  happiness  pro- 
mised to  the  faithful,  or  the  infliction  of  positive  physical 
sufiering,  are  points  upon  which  theologians  would  do  well 
to  speak  Avith  more  diffidence,  or  at  least  with  a fuller  ap- 
preciation of  the  difficulties  which  beset  the  subject. 

In  the  abstract,  indeed,  the  idea  of  eternal  punishment 
being  inflicted  for  any  amount  of  sin  committed  during  this 
transitory  state  of  existence,  is  one  Avhich  grates  upon  the 
sense  of  natural  justice  inherent  in  every  mind;  and  there- 
fore, so  far  from  anathematizing  those  earnest  and  devout 
divines,  who  have  endeavoured  to  shew  that  the  word  which 
Ave  translate  everlasting  admits  of  a different  translation,  and 
that  the  other  passages  of  Scripture  Avhich  bear  upon  the 
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same  point,  may  be  interpreted  in  a milder  sense  than  has 
generally  been  put  upon  them,  I should  hold  that  they 
deserve  our  thanks  for  endeavouring  to  remove  what  must 
he  a stumbling-block  in  the  path  of  many  inquiring  and 
doubting  minds. 

And  granting  even  that  these  conclusions  cannot  be 
maintained,  whilst  we  are  obliged  to  accept  with  profound 
submission  what  has  been  actually  revealed  to  us,  we  must 
at  least  join  issue  with  those  theologians  who  would  strive 
to  persuade  us  that  such  a sentence  harmonizes  with  our 
inherent  ideas  of  natural  justice  or  mercy.  All  we  could  ven- 
ture to  affirm  in  such  a case  is,  that  ignorant  as  we  are  of 
the  ultimate  designs  of  Providence,  it  is  our  duty  to  sup- 
pose, that  there  may  be  good  reasons  in  the  interests  of  the 
universe  at  large  for  what  appears  to  us  a decree  of  ex- 
treme severity. 

But  have  we  any  warrant  in  Scripture  for  extending  to 
offences,  which  come  under  the  category  of  heresy  and 
schism,  these  denunciations  of  eternal  punishment? 

The  Bomanist  would  reply  in  the  affirmative;  for  as  he 
regards  communion  with  his  Church  not  less  essential  to 
salvation  than  a belief  in  Christianity  itself,  he  may  con- 
sistently maintain,  that  heresy  and  schism  are  equally  cul- 
pable with  actual  infidelity. 

This  belief,  however,  involves  the  assumption  of  an  in- 
fallible autbority,  and  Protestants  who  like  myself  reject 
this  postulate,  can  hardly  place  in  one  and  the  same  cate- 
gory those  who  decline  to  follow  guides  admitted  to  be  fal- 
lible, and  those  who  on  rationalistic  gronnds  deny  or  explain 
away  the  clear  doctrinal  statements  of  Scripture  itself. 

Take,  for  example,  the  most  important,  the  most  funda- 
mental of  any,  namely,  that  of  the  Atonement,  involving  as 
it  does  the  principle  of  vicarious  punishment,  imputed  guilt, 
and  other  equally-startling  consequences. 

So  far  as  the  doctrine  itself  is  concerned,  no  Christian 
can  be  justified  in  rejecting  it,  on  the  alleged  ground  of  its 
clashing  with  his  ideas  of  natural  justice,  but  he  is  not 
obliged  to  assent  to  the  glosses  of  theologians,  who  en- 
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deavour  to  vindicate  what  they  cannot  comprehend,  by 
attempting  to  prove  that  the  principles  upon  which  the 
Almighty  has  thought  fit  to  regulate  His  conduct,  are  in  all 
cases  in  harmony  with  those  whieh  He  has  imposed  upon 
us,  as  binding  in  our  transactions  towards  our  fellow- 
mortals.  In  cases,  indeed,  of  this  description,  it  is  far 
safer  to  be  guided  by  the  analogy  of  God’s  dealings  in 
other  respects,  than  by  our  own  narrow  conceptions  of  right 
and  wrong — conceptions  implanted  in  us  for  the  purpose 
of  regulating  our  conduct  with  our  fellow-men,  and  there- 
fore not  to  be  applied  to  our  judgments  on  subjects  of 
a higher  nature. 

Now  viearious  suflPering  seems  the  very  law  of  man’s  being, 
and  one  from  the  operation  of  which  we  can  never  escape 
from  the  cradle  to  the  grave ; so  that  the  vicarious  sufferings 
of  Christ,  however  unaccountable  they  may  seem  to  us,  who 
are  unable  to  penetrate  the  secret  motives  which  have  de- 
termined them,  are  in  strict  accordance  with  the  general 
arrangements  of  Providence,  and  therefore  present  no  greater 
difficulty  than  its  other  dispensations. 

Having,  however,  accepted  the  words  of  Scripture  in  their 
plain  and  natural  sense,  I do  not  see  that  we  are  compelled 
to  follow  our  human  guides  in  their  further  developments 
of  this  doctrine,  or  to  hold  any  decided  opinion  as  to  the 
reason  for  this  transfer  of  sin  from  the  guilty  to  the  in- 
nocent, or  the  manner  in  which  we  have  become  involved  in 
the  transgression  of  our  first  parents. 

The  same  remark  applies  to  the  divine  nature  of  Christ. 
There  seems  so  clear  an  enuneiation  of  this  truth  in  Holy 
Scripture,  that  the  Unitarian  appears  often  driven  to  travel 
beyond  his  brief,  in  attempting  to  justify  his  rejection  of  it; 
for  his  arguments  are  drawn,  not  so  much  from  a comparison 
of  the  statements  of  Scripture  on  the  points  in  question  one 
with  the  other,  as  from  the  difficulty  of  reconciling  these 
statements  with  his  preconceived  opinions. 

On  the  other  hand,  the  more  orthodox  interpreters  some- 
times err  in  the  contrary  direction,  though  by  a similar 
mistake,  in  applying  their  reason  to  subjects  beyond  its 


19 


the  Spirit  of  Rationalism  in  Europe. 

reach ; for  the  attempts  to  pry  more  deeply  into  the  mode  of 
union  between  the  divine  and  human  natures,  culminating, 
after  three  centuries  of  controversy,  in  the  so-called  Atha- 
nasian  Creed — a marvel  of  metaphysical  subtlety,  blocking 
up  all  the  avenues  by  which  the  mind  could  diverge  into  the 
tempting  bye-ways  of  speculation,  from  the  straight  path 
which  orthodoxy  had  prescribed — must  after  all  be  admitted 
to  prove  more  conclusively  than  anything  else,  the  in- 
adequacy of  the  human  faculties  to  deal  with  subjects  so 
sublime. 

A similar  admixture  of  human  error  with  divine  truth 
shews  itself  in  the  views  entertained  with  respect  to  the 
Holy  Eucharist, — that  mystery  of  all  mysteries,  the  source  of 
so  much  religious  animosity,  and  the  pretext  for  so  many 
hateful  persecutions.  Had  the  Romish  Church  contented 
itself  with  appealing  to  the  words  of  Scripture,  in  proof  of 
the  presence  of  Christ  in  some  unexplained  manner  in  the 
Sacrament,  it  would,  at  least,  have  taken  up  a position 
from  which  it  would  have  been  difficult  to  dislodge  it. 
But  when  her  theologians  proceeded  to  reason  upon  this 
assumption,  and  to  deduce  from  it  the  inference,  that  the 
bread  and  wine  were  transmuted  by  the  act  of  the  priest 
into  literal  flesh  and  blood,  they  involved  themselves  in  so 
many  logical  contradictions,  that  it  was  no  wonder  if  a re- 
vulsion of  feeling  was  created  against  the  whole  doctrine  of 
the  Real  Presence. 

On  the  other  hand,  some  Protestants  might  have  taken 
up  a position  less  entirely  antagonistic  to  Rome  on  this 
point,  if  they  had  reflected,  that  it  was  out  of  condescen- 
sion to  our  limited  faculties  that  the  term  “ Body”  was 
applied  to  the  spiritual  essence  of  Christ,  and  that,  in  our 
profound  ignorance  of  the  nature  of  Spirit,  it  would  be  .rash 
to  extend  to  it  the  same  inferences  which  we  safely  deduce 
with  reference  to  our  own  corporeal  frame. 

Doubtless  material  substances  cannot  be  in  two  places 
at  one  time,  nor  can  they  be  transmuted  without  a change 
in  their  essential  properties;  but  if  God  be,  as  we  believe,! 

I present  everywhere,  where  is  the  ground  for  denying  the 
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spiritual  presence  of  Christ  wherever  the  Sacrament  is  ad- 
ministered, or  for  disputing,  what  comes  practically  to  the 
same,  that  a more  abundant  indwelling  of  divine  grace  may 
result  from  a commemoration  of  the  Sacrifice,  of  which  the 
Bread  and  Wine  are  emblematical  ^ ? 

These  remarks  are  put  forth  not  with  any  intention  of 
advocating  any  particular  view  with  respect  to  the  nature  of 
the  Holy  Eucharist,  but  merely  in  order  to  point  out  this  as 
one  of  the  many  instances  in  which  divines  have  placed 
their  own  glosses  on  a level  with  the  words  of  Scripture,  and 
by  so  doing  have  been  the  means  of  creating  stumbling- 
blocks  in  the  way  of  the  reception  of  those  truths  which 
Holy  Writ  has  vouchsafed  to  impart. 

A similar  confusion  of  thought  is  often  displayed  in  dis- 
cussing subjects  of  a more  practical  character. 

It  was  not  long  ago  that  a dispute  took  place,  between 
a celebrated  man  of  science  and  a learned  theologian,  with 
regard  to  the  appropriateness  of  a speeial  prayer  for  the 
removal  of  the  cattle  plague,  in  which  controversy,  it  ap- 
peared to  me,  that  the  latter,  though  right  in  his  conclu- 
sions, was  decidedly  wrong  as  to  his  premises. 

The  denial  of  a special  Providence  seems  little  less  than 
the  negation  of  all  practical  religion,  and  no  cause  can  be 
assigned  why  such  a calamity  as  that  alluded  to  should  be 
an  exception  to  the  cases  in  which  divine  aid  has  been 
promised  to  those  who  apply  for  it.  But  when  an  attempt 
was  made  to  explain  in  what  manner  the  interference  of 
Providence  was  reconcileable  with  the  fixity  of  Nature,  the 
defender  of  the  efficacy  of  prayer  must  have  damaged  his 
cause,  in  the  opinion  of  all  men  of  education,  by  suggesting 
that  the  laws  regulating  the  weather,  upon  which  epidemic 
diseases  may  be  supposed  to  depend,  are  less  absolute  than 
those  of  the  celestial  bodies,  and  therefore  were  capable  of 
being  modified  without  an  equal  derangement  of  the  general 


Such  appears  to  have  been  the  opinion  of  Hooker,  wlio  jwsscssed  too  dis- 
cerning a judgment  to  indulge  in  the  subtleties  in  which  many  divines  of  the 
present  day  entangle  themselves  on  this  mysterious  subject. 
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system  of  the  universe.  Far  better  it  would  have  been  for 
him  to  have  contented  himself  with  saying,  that  as  prayer  is 
enjoined,  it  must  have  its  use,  and  that  our  ignorance  of 
the  manner  in  which  the  Almighty  may  interpose  so  as 
to  arrest  the  cause  of  calamities  incident  to  humanity,  is 
an  unavoidable  consequence  of  the  limited  scope  of  our 
faculties 

To  return,  then,  to  the  point  from  whence  we  set  out. 
With  all  due  respect  for  my  deceased  Relation,  I do  not  see 
why,  so  long  as  the  declarations  of  Scripture  involving 
points  of  doctrine  are  received  without  demur,  we  are  bound 
to  yield  an  absolute  assent  to  the  glosses  which  the  Church 
has  thought  fit  to  impose  upon  tliem,  or  to  regard  this 
entire  agreement  with  the  latter  as  a necessary  condition 
for  Christian  unity. 

Few,  it  must  be  admitted,  comparatively  speaking,  in  any 
condition  of  society,  possess  the  leisure  or  the  information 
which  would  vindicate  to  themselves  or  to  others  the  uncon- 
trolled exercise  of  their  right  of  private  judgment  on  such 
matters,  in  opposition  to  the  conclusions  of  the  Church  in 
which  they  had  been  born  ; so  that  with  the  majority  in  every 
nation  schism  and  heresy  may  be  admitted  to  be,  what  they 
are  described  in  Scripture,  acts  of  presumption,  and  therefore 
of  sin  ; for  to  separate  without  due  cause  from  the  Church  of 
our  fathers,  must  lay  them  open  to  the  former  imputation, 
and  to  adopt  a novel  interpretation  of  Scripture  texts,  with- 
out the  excuse  of  earnest  and  persevering  inquiry,  would 
place  them  justly  under  the  latter  of  these  categories. 

That  particular  modes  of  interpreting  Scripture  indeed, 
professing  to  embody  the  collective  wisdom  of  those  who 
have  made  it  their  especial  study,  should  be  put  forth  by 
authority,  and  that  the  same  should  be  imposed  as  a condition 
of  holding  office  in  a National  Church,  seems  in  accordance 

I 

^ ' I may  refer  to  a late  Scnnou  on  the  Pestilence  in  relation  to  Divine  Pro- 
vidence and  Prayer,  by  the  Kev.  Dr.  Hawkins,  Provost  of  Oriel  CoUege,  as 
putting  forth  the  true  grounds  upon  which  the  use  of  prayer  is  defensible,  and 
also  as  stopping  short  at  the  limit  by  which  our  inquiries  on  this  subject  must 
be  bounded. 
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with  the  practice  of  every  Christian  community;  and  if  not 
coupled,  as  it  often  is,  in  the  smaller  ones  more  especially, 
with  uncharitable  opinions  respecting  those  who  do  not 
adopt  them,  is  not  in  itself  objectionable. 

Nor  is  it  unreasonable  to  expect,  that  in  a healthy  state 
of  society  such  expositions  will  be  accepted  by  the  general 
body  of  the  people,  and  will  command  at  least  respect  and 
deference  from  those  who  cannot  bring  themselves  wholly 
to  adopt  them. 

Indeed,  if  we  look  into  history,  we  shall  find,  that  great 
secessions  from  the  established  Church  and  Creed  have 
arisen  in  general,  not  so  much  from  discussions  relative  to 
points  of  doctrine,  as  from  political  causes  on  the  one  hand, 
or  from  a pervading  sense  of  the  evils  entailed  by  the  prac- 
tical working  of  the  existing  religious  system  on  the  other. 

And  when  these  several  causes  have  passed  away,  is  it  too 
much  to  expect,  that  the  non-conformity  and  dissent  en- 
gendered by  them  will  gradually  die  out,  and  that  the  great 
body  of  the  people  will  feel  themselves  no  more  called -upon 
to  separate  themselves  from  the  Church  of  their  fathers, 
than  Churchmen  in  the  present  day  are  accustomed  to  do, 
because  they  may  object  to  the  extreme  of  Ritualism  which 
prevails  in  some  of  our  churches,  or  to  the  Puritanical  spirit 
which  may  pervade  others;  or  to  absent  themselves  from 
the  Table  of  our  Lord,  because  they  cannot  reconcile  them- 
selves to  the  doctrine  of  the  Real  Presence  which  is  incul- 
cated in  one  pulpit,  or  remain  satisfied  with  the  purely  sym- 
bolical, or  commemorative  explanation  of  the  rite,  which  is 
put  forward  in  another  ? 

And  if  among  the  more  learned  and  educated  portions 
of  the  community  such  questions  were  handled,  with  that 
humility,  that  reverence,  that  deference  to  the  opinion  of 
others,  that  candid  appreciation  of  the  difficulties  which 
beset  the  subject,  and  that  reluctance  to  unsettle  the  mind 
of  their  weaker  brethren,  which  would  vindicate  their  pro- 
ceedings from  the  charge  of  heresy  or  schism,  the  exercise  of 
private  judgment  would  seldom,  it  is  imagined,  operate  as 
any  serious  obstacle  to  that  Christian  unity  which  the  Bible 
contemplates.  This  indeed  is  the  only  elprjviKov  to  which 
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we  can  ever  look  forward,  for  although  Dr.  Pusey  and  others 
of  his  school  might  perhaps  fraternize  with  the  Greek 
Church,  it  could  only  be  by  adopting  that  principle  of  entire 
submission  to  authority  which  separates  that  Communion 
from  all  phases  of  Protestantism  ; and  neither  the  Greek  nor 
any  other  could  affiliate  with  Rome,  so  long  as  the  latter  ad- 
heres to  her  pretensions  of  adding  to  the  established  creed 
new  dogmas  at  the  will  of  the  sovereign  Pontiff  at  the  time 
being. 

For  this  would  be  to  surrender  our  judgment  to  the 
caprice  of  an  individual,  or  at  least  to  the  prevailing  senti- 
ment of  the  religious  world  at  one  particular  period,  and 
to  pledge  ourselves  passively  to  accept  any  novel  views  of 
Christianity  that  might  be  proposed  to  us,  however  absurd 
or  unauthorized  they  might  be,  without  having  the  power 
of  protesting  against  their  introduction.  To  do  so,  would 
be  like  embarking  in  a concern  in  which  the  principle 
of  unlimited  responsibility  was  coupled  with  a claim  on  the 
part  of  the  directors  to  enter  upon  any  new  speculation  at 
their  own  will  and  pleasure,  without  any  power  vested  in 
the  general  body  of  subscribers  to  check  or  control  them. 

It  must,  however,  be  confessed,  that  a writer,  like  Lecky, 
who  so  broadly  asserts  the  absolute  blamelessuess  of  honest 
error,  although  he  may  in  the  abstract  be  right,  inculcates 
a very  dangerous  lesson,  when  he  does  not  at  the  same  time 
put  forth  fully  and  distinctly  the  conditions  under  which 
alone  private  judgment  on  such  matters  may  be  safely  and 
innocently  exercised. 

For,  without  such  provisos,  his  readers  will  be  apt  to  rise 
from  the  perusal  of  his  volume  impressed  with  an  idea  of 
the  utter  indifference  of  any  religious  or  irreligious  opinions 
whatsoever,  and  disposed  to  assert  the  inherent  right  of 
every  individual  to  embrace  such  conclusions  as  he  might 
ignorantly  take  up,  either  with  or  without  reason,  from  pre- 
judice, party-feeling,  or  dislike  to  authority. 

And  especially  in  times  like  the  present,  when  there  exists 
amongst^many  so  great  a sentimental  yearning  for  the  “Ages 
of  Faith,  coupled  with  a disposition  amongst  a still  larger 
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number  of  persons  to  limit  their  vision  to  the  mere  objects 
of  sense,  it  seems  not  less  impolitic  than  unfair  for  an  author 
so  to  represent  the  subject  before  him,  as  to  convey  to  his 
readers  the  impression,  that  there  is  no  middle  course  be- 
tween submitting  to  the  yoke  of  medieval  superstition,  and 
the  adoption  of  principles  which  in  their  full  development 
strike  at  the  root  of  all  religion, — placing  under  the  same 
category  the  credentials  of  Christianity,  and  the  legends 
which  have  in  after  times  overlaid  its  fair  proportions. 


A Few  Words  of  Apology  for  the  late  Professor  Baden 
Powell’s  Essay  “ On  the  Study  of  the  Evidences  of 
Christianity,”  contained  in  the  volume  entitled  “ Essays 
and  Eeviews.” 

By  A Lay  Graduate. 


I have  placed  this  Apology  after  the  Review  of  Lecky’s  volume, 
although  published  before  it,  because  the  grounds  on  which 
I have  ventured  to  vindicate  my  friend  the  Professor  from 
the  charge  of  Infidelity,  may  be  more  clearly  collected  by  re- 
ference to  the  remarks  on  Miracles,  contained  in  page  9, 
as  well  as  to  the  recent  work  of  the  Duke  of  Argyle,  on  the 
Reign  of  Law,  in  which,  without  having  any  such  case  as  that 
of  Professor  Powell  before  his  mind,  his  Grace  has  ably  sup- 
ported the  view,  that  Miracles  may  after  all  be  brought  about 
through  the  instrumentality  of  secondary  causes. 

^MONGST  the  writers  who  have  of  late  come  before  the 
public  so  prominently  through  the  publication  of  the 
now  widely  disseminated  “Essays  and  Reviews/’  no  one 
perhaps  is  in  such  bad  odour  amongst  his  clerical  brethren 
as  the  author  of  the  Essay  “ On  the  Evidences  of  Chris- 
tianity,” whose  death  followed  too  closely  upon  the  appear- 
ance of  the  volume  in  question  to  admit  of  his  even  bein^r 
made  aware  of  the  objections  brought  against  his  disserta! 
tion,  still  less  of  his  undertaking  to  reply  to  them.  And  yet 
there  is  no  one  of  the  Contributors  to  this  joint  Volume,  in 
whose  case  a misapprehension  of  the  true  meaning  of  the 
context  was  calculated  to  prove  so  injurious  to  the  writer,  no 

ess  than  to  those  of  his  readers  who  might  be  influenced  by 
his  authority. 

c 2 
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Whilst  his  colleagues^  even  according  to  the  most  adverse 
view  taken  of  their  lucubrations,  could  only  be  accused  of 
certain  heresies,  ^vhich  might  be  held  consistently  with  some 
form  or  other  of  our  common  Christianity,  using  the  latter 
term  in  the  broad  sense  in  which  it  is  employed  in  the  lan- 
guage of  the  senate  and  in  common  parlance,  and  there- 
fore comprehending  all  those  who  recognise  in  the  Sacred 
Volume  a genuine  message  from  on  high,  the  Essay  of  Pro- 
fessor Powell  has  been  stigmatized  as  striking  at  the  root  of 
all  Revelation,  and  as  grazing  even  upon  the  confines  of 
Atheism,  so  as  to  place  it  in  the  same  category  as  the 
writings  of  a Hume  or  a Bayle,  with  the  additional  scandal 
of  having  proceeded  from  a clerical  source 

We  may  trace  the  origin  of  this  grave  imputation  to  the 
pages  of  the  “ W estminster,”  which,  in  an  Article,  entitled 
“Neo-Christianity,”  exhibiting  an  undisguised  sympathy 
with  infidel  opinions,  seemed  to  triumph  in  the  assumption, 
that  the  Professor  and  his  colleagues  were  leagued  together 
with  themselves  in  one  common  cause,  which,  as  they  left  us 
no  room  to  doubt,  had  for  its  object  the  destruction  of  the 


• The  Article  in  the  “ Quarterly,”  on  the  “ Essays  and  Eeviews,”  bestows, 
it  is  true,  less  notice  upon  Professor  Powell  than  on  the  other  contributors  to 
the  Volume,  altliough  at  the  commencement  it  speaks  of  the  scarcely  veiled 
atheism  of  the  former,  and  in  a subsetpient  passage  prefers  the  same  accusa- 
tion against  the  Essay  whicli  bears  his  name.  On  the  principle  of  co-partner- 
ship, however,  so  strongly  urged  against  the  joint-contributors  to  the  volume 
referred  to,  the  writer  of  this  article  may  be  supposed  to  participate  in  the 
sentiments  of  the  colleague  who,  in  an  article  on  the  “ Order  of  Nature,” 
written  in  the  same  Review  (number  for  October,  1859,)  not  long  before  Pro- 
fessor Powell’s  death,  and  containing  similar  views  to  those  given  in  his 
“ Essay  on  the  Study  of  the  Evidences,”  accuses  him  of  having  evinced  a more 
scandalous  abandonment,  not  only  of  his  reason,  but  of  his  moral  principle, 
thau  if,  like  the  Bishop  of  Paris  in  the  ttrst  French  Revolution,  be  had  become 
openly,  in  all  respects,  one  of  the  infidel  party,  and  had  sacnfaced  to  the 
goddess  of  reason;  or  if,  like  Churchill,  he  had 

“ Laid  his  orders  at  his  Rish  >p’s  feet. 

Sent  his  dishonoured  gown  to  Monmouth-street. 


From  this  specimen  of  the  tone  assumed  towards  the  author  in  such  a periodical 
as  the  “ Quarterly,”  it  may  be  easily  inferred,  what  language  has  been  used  on 
the  subiect  in  the  minor  publications  of  the  day,  and  by  persons  leas  bound  to 
weigh  their  expressions  narrowly,  than  the  gnat  leaders  of  public  opinion  arc 

e.xpccted  to  do. 
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received  forms  of  religion ; and  that  they  were  to  be  re- 
garded as  types  of  a numerous  class  of  men  existing  in  the 
bosom  of  the  English  Church,  and  ministering  at  her  altars, 
who,  like  the  Roman  augurs  of  whom  Cicero  speaks,  hardly 
take  the  trouble  to  conceal  from  each  other  the  contempt 
they  feel  for  the  mummeries  by  which  they  impose  upon  the 
multitude*^. 

And  it  may  be  suspected,  that  some  wdio  have  never 
opened  the  obnoxious  volume,  and  many  more  who  judge  of 
its  character  chiefly  by  extracts,  join  in  the  outcry  against 
the  Contributors,  mainly  from  finding  that  they  have  thus 
been  claimed  by  writers  of  the  above  stamp  as  their  own, 
and  branded  as  the  Septem  contra  Christum  by  some  of  their 
ecclesiastical  Superiors.  Yet,  as  even  upon  the  episcopal 
bench  there  sit  individuals  who  have  heretofore  suflfered  from 
this  Rhadamanthiue*^  system  of  condemning  an  author  un- 
heard on  the  faith  of  quotations  skilfully  culled  from  various 
parts  of  their  writings,  it  might  have  beeu  expected,  that 
a personal  experience  of  the  unfairness  of  this  mode  of 
attack  would  have  induced  some,  at  least,  of  that  august 
Body  to  warn  their  clergy  against  the  risk  of  joining  in  the 
denunciation  of  a work,  until  they  had  fully  mastered  its 
contents. 

It  is  not  my  intention,  however,  to  say  anything  Avith 
regard  to  those  Essays,  whose  authors,  being  still  alive,  are 
able  to  undertake  their  own  defence.  Having  been  an  eye- 
witness of  sundry  not  very  edifying  spectacles,  in  the  theo- 
logical contests  carried  on  at  various  times  within  m}^  own 
University,  in  which  those  who  had  been  the  assailants  in 
the  first  instance  were  themselves  encountered  afterwards  by 
the  weapons  which  they  had  forged  against  their  antagonists, 
and  having  often  congratulated  myself  that,  as  a layman,  it 
was  not  my  vocation  to  take  part  in  such  conflicts,  it  is  not 

''  In  a far  more  candid  spirit,  fo  far  ns  the  authors  are  concerned,  though 
written  by  an  avowed  Dissenter,  is  conceived  the  Article  entitl.  d,  “ Old  Crtcds 
and  New  Beliefs,”  contained  in  a late  number  of  the  “ National  lleview.” 
Gnosius  hie  llhadamanthus  hahet  durissiina  regna, 

Castigatque  auditquc  dolosj  subigitqne  fateri.” 
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to  be  supposed  that  on  the  present  occasion  I can  have  any 
•wish  to  embark  upon  this  troubled  sea. 

“ Suave  mari  magno.” 

But  as  the  public  has  chosen  to  make  each  of  the  Con- 
tributors to  this  joint  volume  answerable  for  the  opinions  of 
the  rest,  I may  be  doing  an  indirect  service  to  them  all,  if  I 
am  able  to  prove,  that  their  deceased  Colleague  is  not  justly 
amenable  to  the  graver  charges  brought  against  him,  even 
though  I should  be  forced  at  the  same  time  to  make  admis- 
sions, which  probably  will  not  find  favour  among  his  more 
ardent  admirers  and  followers. 

For,  in  the  first  place,  I am  compelled  to  allow,  that  the 
Essay  “ On  the  Study  of  the  Evidences  of  Christianity,” 
both  from  its  tone  and  substance,  from  what  it  suggests,  as 
well  as  from  what  it  omits  to  state,  is  calculated  to  exert 
a prejudicial  influence  upon  many  of  its  readers,  and  to  pre- 
dispose certain  minds  against  the  reception  of  the  great 
truths  of  Christianity. 

It  may  be  regarded,  indeed,  as  an  untoward  production, 
with  reference  to  its  general  spirit  and  tendency,  in  the 
sense  in  which  Mr.  TIuskisson  employed  the  term  in  alluding 
to  the  Battle  of  Navarino,  namely,  as  a transaction,  which, 
though  not  in  direct  opposition  to  orders,  and  theiefore  not 
amenable  to  official  censure,  did  not,  nevertheless,  appear 
calculated  to  promote  the  objects  for  which  the  expedition 
was  undertaken. 

Similar,  I am  afraid,  would  be  the  impression  conveyed 
upon  the  mind  by  the  perusal  of  the  first  part  of  this  Essay, 
in  which  the  author  brings  before  us  in  succession  the  oppo- 
site opinions  of  various  writers  on  the  subject  of  miracles, 
without  attempting  to  elicit  any  positive  truth  from  tlieir 
conflicting  statements. 

Such,  too,  I cannot  help  feeling  to  be  the  tendency  of  the 
comments  he  makes  on  the  external  evidences  of  Chris- 
tianity, and  tlie  small  value  he  assigns  to  the  writings  of 
such  men  as  Paley  and  his  sdhool,  who  insist  upon  them. 

Led  away,  as  it  would  seem,  by  an  overweening  confidence 
iu  the  unalterableness  of  the  laws  of  nature,  which  had 
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been  impressed  upon  his  mind  by  a life-long  prosecution  of 
scientific  investigations,  in  every  step  of  which  this  was 
assumed  as  a postulate,  he  felt  an  unwillingness  to  admit 
that  the  Creator  would,  under  any  circumstances,  interfere 
with  His  own  handiwork,  or  interrupt  the  action  of  the 
machinery  which  He  had  Himself  set  in  motion.  He  thus 
represents  direct  and  immediate  interpositions  of  Providence 
as  in  themselves  so  improbable,  that  no  testimony  that  can, 
or  at  least  that  ever  has  been  adduced  in  their  favour,  would 
be  sufficient  to  establish  their  reality. 

In  pointing  out  the  logical  fallacy  indulged  in  by  Avriters 
who  appeal  to  Scripture  in  proof  of  the  possibility  of  miracles, 
because  we  are  therein  told  that  with  God  nothing  is  impos- 
sible; and  in  adding  that,  strictly  speaking,  the  Omni- 
potence of  the  Creator  is  an  attribute  deducible  from  re- 
vealed rather  than  from  natural  religion  ; it  is  to  be  regretted 
that  he  did  not  at  the  same  time  remind  his  readers,  that  at 
any  rate  that  amount  of  power  must  be  ascribed  to  Him 
which  is  implied  in  the  visible  phenomena  of  the  universe, 
for  that  its  Artificer  must  be  able  to  subvert  at  His  pleasure 
the  laws  He  had  Himself  instituted 

But  it  is  monstrous  to  assume,  on  the  strength  of  this 
omission,  that  a writer  Avho  had  on  so  many  other  occasions 
dilated  upon  the  attributes  of  the  Creator,  and  had  incul- 
cated such  sublime  and  enlarged  vieAvs  of  His  infinite  Per- 
fections, should  have  intended  in  this  to  have  denied  His 
Being. 

Those  indeed  who  interpret  his  silence  on  this  head  as 
implying  a disbelief  in  the  possibility  of  miracles,  would 
impute  to  him  a logical  fallacy  still  more  patent  than  that 

■*  By  Paley  (“Natural  Theology”)  the  Omnipotence  of  the  Creator  is  inferred 
from  the  magnitude,  extent,  and  multiplicity  of  His  operations;  nor  in 
a popular  sense  need  we  object  to  the  conclusion;  for  no  one  can  presume  to 
assign  limits  to  power,  the  greatness  of  which  it  so  far  surpasses  our  capacity 
even  to  conceive. 

Yet,  logically  speaking,  Professor  Powell  was  right  in  maintaining,  that  the 
conclusion  of  Paley  goes  beyond  his  premises,  for  in  fact  nothing  loss  than 
omniscience  on  our  parts  could  justify  us  in  asserting,  on  grounds  of  natural 
religion,  that  limits  may  not  exist  to  the  creative  power  in  soJic  portion 
or  other  of  space  or  of  time. 
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whicli  he  has  exposed  in  others,  and  would  father  upon  him 
A'iews  even  more  extreme  than  those  of  Hume,  who,  it  may 
be  recollected,  never  denied  that  miracles  were  possible  if 
the  existence  of  a God  were  admitted,  but  only  that  they 
never  could  command  our  assent,  as  it  was  more  probable 
that  they  should  be  false,  than  that  the  testimony  in  support 
of  them  should  be  true. 

Candour,  therefore,  will  not  allow  us  to  impute  to  Pro- 
fessor Powell  a denial  of  the  possibility  of  miracles,  although 
his  indisposition  to  admit  that  the  laws  of  nature  have  ever 
been  interfered  with,  led  him  to  dispute  the  probability  of 
their  occurrence,  and  to  rest  his  belief  of  Christianity  on 
other  grounds. 

On  this  point,  indeed,  I differ  toto  ccelo  from  the  author 
of  the  Essay.  It  seems  to  me  an  abandonment  of  our 
vantage  ground,  to  make  Christianity  depend  upon  argu- 
ments which  could  be  equally  pleaded  in  behalf  of  any  other 
creed  that  had  diffused  itself  over  a considerable  portion  of 
the  globe,  and  a proceeding,  therefore,  calculated  utterly  to 
shut  out  all  hope  of,  and  all  excuse  for  proselytism. 

With  what  face  can  we  ask  the  Hindoo  or  the  Moham- 
medan to  abandon  a faith  which  is  instilled  into  him  from 
his  earliest  years,  and  interwoven  into  the  entire  fabric  of 
his  ideas  and  feelings,  if  we  do  not  believe  that  exteinal 
evidences  of  the  truth  of  Christianity  can  be  placed  befoie 
him  which  his  own  creed  is  unable  to  produce? 

No  doubt  in  every  country  the  great  mass  of  mankind 
take  their  religion,  as  they  do  everything  else,  upon  trust ; 
but  it  would  be  as  illogical  to  infer  from  thence  that  theirs 
is  the  true  basis  of  a rational  belief,  as  to  contend,  that 
a sense  of  patriotism  or  loyalty,  an  instinctive  repugnance  to 
meanTiess  and  bad  faith,  an  admiration  for  generosity  or  self- 
devotion,  are  not  defensible  upon  grounds  of  reason,  because 
such  sentiments  are  entertained  by  myriads,  who  have  never 
troubled  themselves  to  investigate  why  such  principles  and 
feelings  form  a part  of  our  moral  constitution. 

It  is  not,  therefore,  from  any  sympathy  with  the  views  of 
the  author  in  this  particular  that  I would  suggest,  that, 
before  we  single  out  his  Essay  for  vituperation,  on  the 
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ground  of  the  low  estimate  he  attaches  to  the  importance  of 
Scripture  miracles  as  evidences  of  the  truth  of  Christianity, 
it  should  be  recollected,  that  something  much  of  the  same 
kind  has  been  expressed  by  many  divines  of  the  present  day, 
and  even  by  writers  of  that  very  school  of  theology  which 
professes  the  most  implicit  and  unhesitating  belief  in  the 
dogmas  of  the  Church. 

This  feeling  is  evinced  by  the  neglect  into  which,  as  our 
author  remarks,  Paley  and  other  Christian  advocates  have 
fallen  with  many;  arising,  as  I believe,  in  a great  degree 
from  a secret  di’ead  of  independent  inquiry,  and  a desire  to 
found  revelation  upon  the  principle  of  traditional  reverence, 
rather  than  of  individual  judgment. 

Professor  Powell  appeals  to  various  passages  in  the  “ Tracts 
for  the  Times,”  in  which  opinions  to  this  effect  are  ad- 
vanced; and  the  “British  Critic,”  at  the  time  when  it  was 
the  professed  organ  of  the  party  which  owned  Dr.  Pusey  as 
its  head,  expressly  tells  us,  that  the  poor  ignorant  peasant 
comes  nearest  to  the  answer  of  the  Gospel,  when  to  the 
inquiry  as  to  the  reason  of  his  faith,  he  responds,  because 
he  has  been  born  and  educated  in  the  faith®. 

And  in  at  least  an  equal  degree  is  an  appeal  to  the 
external  evidences  of  Christianity  discountenanced  by  tbe 
opposite  school  of  theologians,  who,  professing  to  set  at 
nought  all  human  authority,  substitute  for  it  tbe  internal 
convictions  of  the  soul,  and  the  irresistible  force  of  divine 
grace. 

It  is  not,  therefore,  fair  to  denounce  the  opinions  con- 
tained in  this  Essay  as  in  themselves  un- Christian,  seeing 
that  they  go  but  little  further  than  those  professed  by 
many  who  enjoy  no  mean  reputation  amongst  theologians. 

Had  Professor  Powell  indeed  promulgated  his  views  under 
the  cover  of  either  of  the  two  great  parties  between  which 
the  Church  of  England  is  divided,  he  might  have  passed 
unscathed;  but  having  stood  aloof  from  either  camp,  he  is 
repudiated  by  both,  and  turned  adrift,  as  a kind  of  scape- 
goat, into  the  wilderness,  as  one  upon  whose  devoted  head 

' Vol.  xxiv. 


32 


j4  Few  Words  of  Apology  for 


the  offences  of  liis  brotlier  theologians,  as  well  as  his  own, 
are  to  be  visited. 

Of  course  I would  uot  be  understood  as  questioning  the 
full  belief  of  the  learned  and  pious  writers  alluded  to,  iu 
the  genuineness  of  the  Scripture  miracles,  or  in  their  utility 
as  the  means  of  introducing  Christianity  into  the  Pagan 
world.  All  I contend  for  is,  that  they  insinuate,  if  not  di- 
rectly profess,  that  the  testimony  in  support  of  miracles  is 
not  iu  itself  such  as  to  carry  conviction  into  the  mind  of  the 
unbeliever,  or  to  aid  materially  in  supporting  the  cause  of 
religion  at  the  present  time. 

In  short,  they  would  seem  to  ground  their  belief  of  mi- 
racles upon  faith,  uot  their  faith  upon  miracles. 

But  this,  after  all,  would  seem  to  be  the  true  ground 
of  objection  against  the  Essay  in  question  ; for  if  practice  be 
more  reliable  than  profession,  and  acts  than  words,  we  are 
surely  bound  to  interpret  the  language  of  the  writer  in 
accordance  with  such  other  passages  of  his  Essay  as  convey 
a meaning  reconcileable  with  the  general  character  he  bore 
throughout  life,  in  which,  without  entering  into  the  details 
of  his  domestic  conduct,  it  may  be  stated,  that  one  of  the 
most  prominent  features  that  distinguished  it  appears  to  have 
been,  an  earnest  desire  to  fulfil,  whenever  an  opportunity 
offered,  his  ministerial  functions,  although  not  imposed  upon 
him  by  the  possession  of  any  clerical  preferment. 

Many,  no  doubt,  in  every  age  of  the  Church,  aliens  in 
heart  and  affections  from  the  creed  which  they  had  engaged 
themselves  to  inculcate,  have  persevered  to  the  end  of  their 
lives  in  the  discharge  of  their  sacred  employments,  rather 
than  forfeit  the  emoluments  attached  to  them  ; but  in  this 
instance  we  should  have  to  suppose  the  singular  case  of  one, 
who  took  delight  in  what  others  would  feel  as  most  dis- 
tasteful, and  who  never  seemed  more  happy,  than  whilst 
affording  his  gratuitous  services  iu  aid  of  a religion  which 
he  had  himself  publicly  disclaimed  ! 

In  what  manner,  then,  can  the  language  of  the  Essay  in 
the  parts  referred  to  be  reconciled  with  the  general  conduct 
and  profession  of  its  author  ? 
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Not  so,  undoubtedly,  if  it  be  taken  for  granted,  as  it 
is  by  many  without  the  smallest  shadow  of  proof,  that  those 
Svho  question  the  fact  of  miraculous  interventions  having  oc- 
curred, must  regard  the  accounts  of  them  handed  down  to 
us  either  as  impostures  or  as  fable ; whereas,  in  reality,  the 
most  reverential  tone  of  mind  would  seem  to  be  that  which 
formed  no  theory  at  all  upon  the  subject,  but  simply  ad- 
mitted, that  a series  of  extraordinary  events  occurred  at 
a particular  time  and  place,  which  were  designed  to  aid  in 
the  propagation  of  a certain  religion. 

If  it  be  an  act  of  presumption  to  pronounce,  as  Professor 
Powell  has  done,  that  philosophy  repudiates  the  belief  in 
any  supposed  interruption  of  natural  laws,  it  would  seem 
equally  so  to  declare,  that  even  God’s  Omnipotence  and  fore- 
knowledge would  be  incompetent  to  bring  about  such  effects 
by  natural  means,  and  that  He  must  therefore  of  necessity 
have  resorted  to  a preternatural  exertion  of  His  power  in 
order  to  accomplish  them. 

If  indeed  I may  venture  to  speculate  upon  so  mysterious 
a subject,  for  which  my  best  excuse  will  be  that  it  has  been 
forced  upon  me  by  the  half-scientific,  half-theological  dis- 
quisitions which  have  of  late  been  indulged  in,  I would 
express  my  belief,  that  it  is  abstractedly  a grander  and 
more  noble  conception  to  entertain  of  the  Deity,  when 
we  imagine  Him  providing  from  the  beginning  of  time 
for  aU  the  events,  ordinary  and  extraordinary,  as  we  deem 
them  to  be,  which  were  in  the  course  of  ages  to  occur, 
than  when  we  suppose  Him  interposing  directly,  at  the 
moment  when  such  apparent  deviations  from  the  order  of 
nature  had  taken  place. 

In  the  earlier  periods  of  the  world  indeed,  all  natural 
events,  except  perhaps  those  most  familiar  to  us,  were  re- 
ferred to  the  immediate  agency  of  a God;  but  as  men 
advanced  in  knowledge,  large  classes  of  phenomena  were 
successively  withdrawn  from  the  region  of  miracle  to  that  of 
law,  until  the  only  one  upon  which  any  intelligent  mind 
conceives  it  necessary  to  imagine  the  direct  interference  of 
the  Deity  in  the  course  of  natural  events,  except  by  His 
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sustaining  power,  is  in  the  creation  of  a new  species  of  plant 
or  animal.  Thus,  from 

“ . . . tlie  poor  Indian,  whose  untutor’d  mind. 

Sees  God  in  elouds,  and  hears  Him  in  tlie  wind,”  . 

to  the  follower  of  Darwin,  who  traces  all  the  various  organ- 
isms that  pervade  the  globe  to  one  or  a few  elementary  forms 
of  life,  an  uninterrupted  gradation  of  opinion  has  existed  at 
various  times  and  places ; and  although  myself  by  no  means 
prepared  to  push  the  hypothesis  of  the  ingenious  naturalist 
just  alluded  to  to  the  extent  to  which  it  has  been  carried  by 
its  more  ardent  supporters,  I am  glad  to  shelter  myself 
under  the  authority  of  one  who  is  by  no  means  a supporter 
of  the  doctrine  of  “Natural  Selection*',”  when  he  asserts, 
“ that  after  all,  creation  is  a name  for  a process  of  which  we 
know  not  the  nature.” 

If  direct  interpositions  of  divine  agency  must  be  appealed 
to,  I should  be  more  apt  to  trace  them  in  the  still  small 
voice  of  conscience,  than  in  the  grander  manifestations  of 
power  and  wisdom  which  affect  the  universe.  “ And  behold 
the  Lord  passed  by,  and  a great  and  strong  wind  rent  the 
mountains,  and  brake  in  pieces  the  rocks  before  the  Lord ; but 
the  Lord  was  not  in  the  wind ; and  after  the  wind  an  earth- 
quake, but  the  Lord  was  not  in  the  earthquake  ; and  after  the 
earthquake  a fire,  but  the  Lord  was  not  in  the  fire  ; and  after 
the  fire  a still  small  voice.” 

That  the  laws  of  nature  generally  may  be  subject,  at 
distinct  and  definite  periods,  to  certain  interruptions,  so  as 
to  bring  about  here  and  there  results  which,  from  their 
contradiction  to  our  ordinary  experience,  would  be  set  down 
by  Hume  as  miraculous,  has  been  pointed  out  by  Mr.  Bab- 
bage, in  a well-known  chapter  of  his  “Ninth  Bridgewater 
Treatise.”  He  has  illustrated  this  by  his  own  calculating 
engine,  in  which  once  in  ten  million  and  twenty-three  times, 
the  original  law  which  regulates  the  motion  of  the  machine 
is  not  fulfilled,  and  a new  result  is  brought  out. 

' Pr.  Owen,  Br.  Ass.  Rep.  1858. 
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He  therefore  suggests,  that  the  Creator  may  have  so 
arranged  the  mechanism  of  the  universe  as  to  produce  an 
event,  deemed  by  us  miraculous,  at  the  particular  time  and 
place  where  it  was  required. 

He  also  calculates,  that  it  is  more  improbable  that  the 
concurrent  testimony  of  several  independent  and  trust- 
worthy witnesses  who  vouch  for  a particular  fact  should  be 
false,  than  that  the  violation  of  the  ordinary  law  should 
have  occurred  at  the  time  when  it  was  reported  to  have 
taken  place. 


It  is  well  to  have  to  present  an  argument  of  this  subtle 
and  abstract  character  to  those  who  on  a priovi  grounds  ob- 
ject to  miracles,  but  I doubt  whether  the  latter  line  of 
leasoning  is  often  taken,  except  to  back  up  a foregone  con- 
clusion for  after  all  it  would  be  difficult  for  a plain  under- 
standing to  conceive,  that  the  Deity  should  have  precluded 
Himself  from  the  use  of  those  means,  which  were  required 
for  introducing  a new  religion  in  the  first  instance,  or  for 
affording  those  proofs  of  its  divine  origin  in  after  ages,  which 
His  rational  creatures  had  a right  to  expect. 

An  admission,  then,  on  our  parts,  that  such  credentials  of 
the  religion  we  profess  have  been  duly  provided,  is,  I appre- 
hend, all  we  are  called  upon  to  make;  for  by  what  precise 
agency  those  events  have  been  brought  about  may  plainly 
be  regarded  as  an  open  question. 


The  idea,  however,  which  has  been  thrown  out  as  to  the 
manner  in  which  the  great  designs  of  Providence  are  accom- 
plished, is  recommended  to  us  as  one,  which,  up  to  a certain 
extent,  is  accepted  by  all  divines ; for  when  we  speak  of 
events  in  the  history  of  individuals  and  of  nations  as  being 
providential,  and  such  are  recognised  by  every  religionist 
both  in  his  public  and  private  devotions,  we  surely  do  not 
mean  to  imply,  that  they  are  brought  about  otherwise  than 
y the  common  course  of  events,  directed  to  the  desired 
ends  by  the  wisdom  and  foreknowledge  of  God. 

Thus  there  are  two  modes  of  treating  history,  that  is,  with 
specia  re  erence  either  to  the  efficient,  or  to  the  final  causes 
o e even  s recorded ; and  although  profane  history  has 
een  common  y handled  with  reference  merely  to  the  former, 
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and  sacred  history  chiefly  in  respect  to  the  latter,  yet  we 
have  no  more  right  to  censure  an  historian,  who,  iike  the 
learned  Dean  of  St.  Paul’s,  has  introduced  into  his  narrative 
of  the  Jewish  annals  a consideration  of  the  efficient  causes, 
or  in  other  words,  the  natural  chain  of  events,  by  which  the 
wonderful  manifestations  of  divine  love  and  displeasure  of 
which  we  read  were  evinced  towards  that  nation,  than  we 
should  have  to  decry  the  writer  of  French  or  English  his- 
tory, for  pointing  out,  as  he  proceeded,  the  apparent  pur- 
poses of  Providence,  which  were  fulfilled  through  events, 
arising  from  man’s  agency,  and  directly  ascribahle  to  the 
workings  of  his  passions,  or  the  calculations  of  his  interest. 

“ If  plagu.es  or  eartliquakes  break  not  Heaven  s design, 

Why  then  a Borgia  or  a Catiline  ?” 

It  seems  just  as  much  a one-sided  view  of  the  question, 
when  Mr.  Buckle,  and  writers  of  his  school,  ignore  the  pro- 
vidential ends  brought  about  by  the  course  of  events  they 
describe,  as  when  a divine  censures  Dr.  Milman,  for  tracing 
the  Babylonish  captivity  to  the  preponderance  of  the  As- 
syrian dynasty,  and  to  the  ambitious  views  of  its  reigning 

monarchs.  . 

The  distinction  between  these  two  modes  of  considering 
the  course  of  natural  phenomena  is  perfectly  well  under- 
stood in  other  branches  of  knowledge.  What  in  fact  is  the 
entire  series  of  the  Bridgewater  Treatises,  but  an  attempt  to 
unfold  the  final,  or  in  other  words  the  providential  ends, 
which  the  machinery  of  nature  is  calculated  to  bring  about . 
No  one  pretends  that  these  are  inconsistent  with  those  other 
treatises,  which  deduce  the  phenomena  from  certain  primary 
laws  inherent  in  matter  or  in  organization. 

One  of  the  evidences  to  which  we  are  accustomed  to 
appeal  with  the  greatest  confidence  in  support  of  the  truth 
of  Christianity,  is  its  rapid  propagation  through  the  Pagan 
world  in  spite  of  all  the  obstacles  which  presented  them- 
selves to  its  progress  s;  but  this  must  surely  be  regarde 

8 At  a period  too,  wbcn,  according  to  Protestant  writers  at  least,  miracles 
had  ceased. 
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as  owing  rather  to  an  extraordinary  concurrence  of  se- 
condary causes,  than  to  the  intervention  of  miraculous 
agency. 

On  the  other  hand,  I must  confess  myself  unable,  by 
the  utmost  stretch  of  imagination,  to  conceive  any  natural 
means,  by  which  such  wonderful  works  as  those  performed 
by  our  Saviour  and  His  disciples  can  have  been  accom- 
plished ; and  therefore,  with  regard  to  these,  without  dog- 
matizing on  the  subject,  or  venturing  to  dictate  to  others  as 
to  the  mode  in  which  they  were  brought  about,  I should  feel 
myself  compelled  to  fall  back  upon  the  popular  view  on  that 
subject,  as  the  one  least  improbable,  and  encumbered  with 
the  fewest  difficulties. 

But  betwixt  that  class  of  phenomena  which  is  clearly 
referable  to  natural  causes,  and  that  which  suggests  to  most 
minds  instinctively  the  idea  of  miraculous  interference,  there 
lies  a vast  number  of  events,  recorded  in  sacred  history,  con- 
necting the  two  by  an  apparently  unbroken  chain,  and  to 
which  it  is  doubtful  whether  a miraculous  or  a natural 
origin  can  best  be  ascribed. 

What,  for  instance,  shall  we  say  of  the  passage  of  the  Red 
Sea  by  the  Israelites,  or  the  destruction  of  the  Assyrian  host 
under  Sennacherib?  in  both  which  cases  the  design  of  the 
Almighty  is  clearly  indicated,  but  the  agency  by  which  His 
purpose  was  effected  may  have  been  nothing  more  than  the 
ordinary  powers  of  nature  put  into  operation  for  this  specific 
purpose.  And  if  geological  explorations  were  to  establish, 
that  the  destruction  of  the  cities  of  the  Plain  was  due  to 
a volcanic  eruption ; or  if  astronomy  should  suggest  to  us, 
that  the  star  of  the  Magi  might  have  been  a remarkable  con- 
junction of  the  planets  Jupiter  and  Saturn,  the  events  them- 
selves would  not  on  that  account  be  the  less  calculated  to 
impress  an  unscientific  age  with  wonder,  and  to  produce  the 
moral  effect  intended. 

Considering,  therefore,  that  a very  large  proportion  of 
events  regarded  as  providential  are  on  all  hands  referred  to 
natural  causes,  and  that  with  respect  to  the  remainder  the 
idea  most  consonant  with  the  divine  perfections  is  that 
which  ascribes  the  greater  proportion  of  them  to  the  same 
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instruments ; whilst  of  those  which  do  not  seem  to  warrant 
that  interpretation.  Scripture  herself  gives  us  no  information 
as  to  the  precise  manner  in  which  they  were  brought  about ; 
it  would  imply  a want  of  candour  in  any  case  to  assume  as 
a settled  point,  that  in  disputing  the  reality  of  miraculous 
interferences  we  necessarily  mean  to  insinuate,  that  the 
accounts  handed  down  to  us  of  such  phenomena  are  the  off- 
spring either  of  fable  or  imposture. 

But  more  especially  unfair  would  it  be  to  attribute  such 
sentiments  to  a clergyman,  who,  if  he  has  not  expressly 
adopted  the  view  as  to  God’s  dealings  which  I have  sub- 
mitted to  my  readers,  has  at  least  in  many  of  his  previous 
writings,  and  especially  in  one  which  immediately  preceded 
the  publication  of  the  “Essays  and  EeviewsV’  expressed 
himself  favourable  to  this  mode  of  conceiving  miracles,  and 
who  was  too  acute  not  to  perceive  the  logical  inconsistency 
of  representing  as  fabulous  the  facts  of  a religion  w’hich  he 
professed  to  believe. 

Nor  can  it  be  said,  that  the  writer  had  taken  refuge,  in 
any  such  naturalistic  views  of  Scripture  miracles  as  have 
been  proposed  by  Paulus,  or  in  the  mythical  theories  of 
other  German  speculators ; for  although  he  treats  them,  as 
some  may  think,  with  too  much  indulgence,  he  dismisses 
them  all  as  untenable,  and  indeed  as  encumbered  with  so 
many  difficulties  and  improbabilities,  as  to  stagger  even  the 
unbeliever,  much  more  the  devout  Christian. 

In  forming  an  opinion,  then,  as  to  the  real  sentiments  of 
the  author,  we  ought  to  recollect,  that  it  is  one  thing  to 
accept  these  wonderful  narrations  because  they  are  recorded 
in  Holy  Writ,  and  another  to  appeal  to  them  as  evidences 
to  the  authenticity  of  the  volume  which  contains  them. 

The  latter,  unfortunately.  Professor  Powell  has  not  chosen 
to  do,  and  in  questioning  their  value  as  evidential,  he  has 
doubtless  indulged  in  a line  of  argument  which  is  likely  to 
be  seized  upon  by  the  unbeliever,  and  converted  into  an 
argument  against  the  sincerity  of  professing  Christians 
generally. 

To  use  language  which  admits  of  being  thus  misinter- 
*■  Order  of  Nature,  1859,  Essay  ii. 
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preted,  and  thus  to  disseminate  doubts  on  a subject  of  such 
vital  moment, — 

“ Spargere  voces 
In  vulgum  ambiguas,” — 

constitutes  in  itself  a ground  of  complaint  against  the  writer ; 
and  although  it  may  be  pleaded  that  the  volume  was  not 
composed  with  an  eye  to  the  multitude,  but  was  intended 
only  for  the  closet  of  the  philosopher,  yet  the  possibility  of 
its  becoming  widely  circulated,  and  used  as  a handle  against 
religion,  ought  to  have  entered  more  into  the  contemplation 
of  its  authors  than  appears  to  have  been  the  case.  But 
here,  perhaps,  the  blame  should  be  shared  with  those,  who, 
by  holding  up  the  writers  in  a Body  to  public  reprobation 
as  impious  and  unchristian,  have  stimulated  the  prurient 
curiosity  of  the  laity  respecting  them,  and  induced  thousands 
to  possess  themselves  of  their  volume,  who  would  have 
turned  from  it  with  indifference,  had  it  been  represented  to 
them  in  its  true  colours,  as  a work  chiefly  occupied  in  a 
laborious  but  rather  dry  discussion  of  Scripture  difficulties, 
a subtle  but  lengthy  inquiry  into  the  nature  and  extent  of 
inspiration,  and  into  other  questions  of  Theology  too  re- 
condite for  the  general  public,  and  conducted  in  a spirit  too 
earnest,  and  in  general  too  reverential,  to  suit  the  taste  of 
the  unbeliever  b 

Before  the  clergy,  therefore,  had  permitted  themselves  to 
countenance  such  an  interpretation  of  the  scope  and  mean- 
ing of  this  Essay,  as  has  been  publicly  put  forth,  policy  no 
less  than  good  feeling  should  have  suggested  a more  can- 
did construction;  for  if  it  be  damaging  to  any  author,  and 

* An  admirer  of  a Theological  Treatise,  which  some  years  ago  roused 
a storm  of  indignation  in  certain  quarters  against  its  author,  once  remarked 
to  me,  that  he  considered  the  opposition  the  work  had  met  with  as  in  some 
sense  providential,  as  hut  for  this,  its  unattractive  style  and  character  would 
have  prevented  its  being  circulated  so  widely  as  it  deserved. 

I venture  no  opinion  as  to  the  merits  of  the  hook  referred  to,  or  the  good 
which  its  dissemination  has  brought  about  j hut  with  regard  to  the  “ Essays 
and  Reviews,  ’ it  appears  to  me,  that  the  consequences  of  the  outcry  raised 
against  them  will  in  the  end  be  felt  satisfactory  only  by  those,  who  regard 
with  complacency  the  ventilation  of  such  delicate  topics  amongst  the  mass  of 
the  people. 
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especially  to  a clerical  one,  to  be  set  down  as  having  virtually 
abandoned  the  religion  he  professes,  it  is  no  less  calculated 
to  throw  suspicion,  and  to  reflect  disgrace,  upon  the  entire 
Body,  when  any  of  its  number,  and  especially  one  holding 
a prominent  position  in  a great  seat  of  Learning  and  The- 
ology, is  represented  as  disclaiming  the  fundamental  doc- 
trines of  the  religion  at  whose  altars  he  officiates. 

And  this  double  dealing,  too,  is  predicated  of  an  indi- 
vidual, who  had  given  the  most  convincing  proofs  of  his 
sincerity  and  frankness  of  disposition,  by  openly  avowing  his 
peculiar  views ; although  quite  conscious,  that  by  so  doing 
he  was  effectively  barring  the  door  to  all  ecclesiastical  ad- 
vancement ! 

Ought  not  the  clergy  before  they  committed  themselves 
to  such  a verdict,  as  that  which  they  have  passed  upon  the 
author  of  the  " Study  of  the  Evidences,”  rather  to  have 
given  him  credit  for  the  truthfulness  of  the  concluding  pas- 
sage of  his  Essay,  in  which  he  remarks, — 

“ The  reason  of  the  hope  that  is  in  us  is  not  restricted  to 
external  signs,  nor  to  any  one  head  of  evidences,  but  consists 
of  such  assurance  as  may  be  most  satisfactory  to  each  earnest 
individual  inquirer’s  own  mind. 

“And  the  true  acceptance  of  the  entire  revealed  mani- 
festation of  Christianity  will  be  most  satisfactorily  based 
upon  that  assurance  of  faith  by  which  the  Apostle  affirms 
we  stand  (2  Cor.  ii.  24),  and  which,  in  accordance  with  his 
emphatic  declaration,  must  rest,  not  in  the  wisdom  of  man, 
but  in  the  power  of  God 


■■  See  also,  amongst  other  passages,  that  in  which  (p.  142)  he  argnes,  that 
although  miracles  may  bo  referable  to  some  higher  law  to  us  unknown,  they 
nevertheless  may  he  appealed  to  in  support  of  religious  truth ; that,  though 
not  in  themselves  evidential,  they  may  be  accepted  on  religious  grounds, 
appealing  to  the  principle  and  influence  of  faith. 


Can  Physical  Science  obtain  a Home  in  an  English  Uni- 
versity? An  Inquiry,  suggested  by  some  Eemarks 
contained  in  a late  Humber  of  the  “Quarterly  Eeview.” 


^HE  “Quarterly  Review,”  in  its  number  for  June,  1853,  con- 
tains an  article  on  the  Oxford  Commission,  which  is  at- 
tributed to  an  eminent  Member  of  our  own  University;  and 
there  is  certainly  nothing  either  in  the  substance  of  its  re- 
marks, or  in  the  spirit  in  which  they  are  conceived,  which 
should  induce  us  to  disclaim  its  parentage. 

It  is  evidently  the  production  of  a scholar  and  a gentle- 
man, valuable  as  the  exposition  of  opinion  entertained  by 
a large  and  influential  body  of  Oxford  Graduates,  who,  al- 
though by  no  means  so  well  satisfied  with  things  as  they  are 
as  to  desire  no  change  in  the  University  system,  entertain 
on  many  points  views  widely  different  from  those  which  have 
been  put  forth  by  the  Commissioners. 

At  a time  when  so  much  is  said  about  the  necessity  of 
accommodating  our  medieval  institutions  to  the  wants  of 
the  present  age,  it  is  of  the  highest  importance  that  the 
bearings  of  the  subject  should  be  laid  before  us  as  they  pre- 
sent themselves  to  the  mental  vision  of  men  of  every  school 
and  phase  of  opinion ; and  whether  it  be  the  Government, 
or  the  Academical  Body  itself,  that  shall  ultimately  take  up 
the  difficult  task  of  reforming  us,  advantage  will  be  derived 
from  the  publication  of  an  Article  which  contains  a digest 
of  all  that  can  be  said  on  the  other  side  of  the  question  by 
so  able  a representative  of  the  opposite  party. 

As,  however,  I do  not  regard  it  my  particular  vocation  to 
enter  the  lists  either  as  the  assailant  or  as  the  vindicator  of 
the  Oxford  Commission,  I shall  pass  over  many  questions 
of  high  interest,  which  the  Reviewer,  in  the  course  of  his 
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article,  has  taken  upon  himself  to  discuss,  and  shall  confine 
myself  to  one  subject  more  immediately  relating  to  that  part 
of  the  Academical  system  in  which  I am  especially  concerned. 

I allude  to  his  assumption,  that  since  the  revival  of  learn- 
ing, Physical  Science  has  of  necessity  been  transferred  from 
the  Universities  to  the  Metropolis  and  other  great  cities, 
a fact  which,  if  true,  would  seem  to  render  nugatory  all 
those  measures  which  have  been  lately  taken  in  Oxford 
with  a view  to  the  encouragement  of  these  pursuits  amongst 
ourselves. 

This  migration  of  studies,  which  in  the  Middle  Ages  were 
exclusively  carried  on  within  the  walls  of  the  cloister  and 
the  college,  is  deduced  by  the  Reviewer  from  two  principal 
causes;  first,  that 'since  the  iutroduetion  of  the  inductive 
method  of  philosophy,  facts  are  no  longer  sought  to  be  ar- 
rived at  by  logical  reasoning  from  a few  abstract  and  arbi- 
trarily assumed  principles,  but  are  collected  by  observation 
and  experiment ; secondly,  because,  as  he  contends,  the 
Natural  Sciences  inevitably  follow  in  the  train  of  Medicine, 
and  because  the  latter  can  only  be  satisfactorily  taught  in 
localities  where  the  diseases,  engendered  by  an  overflowing 
population,  supply  a large  amount  of  clinical  instruction. 

Nay,  he  would  persuade  us  that  the  sciences  which  reveal 
to  us  the  laws  of  matter,  not  only  cannot  be  taught,  but  even 
cannot  be  cultivated  with  much  success  within  our  existing 
Universities. 

The  Chemist,  for  example,  aceording  to  him,  will  be  placed 
under  a disadvantage  from  the  want  of  skilled  workmen  at 
hand  to  construct  his  apparatus ; the  Mineralogist  and  the 
Geologist  will  be  equally  at  a loss  for  collections  ample 
enough  to  illustrate  his  inquiries;  and  even  the  Astro- 
nomer or  the  Mechanician,  however  well  he  may  be  sup- 
plied with  the  requisite  appliances  for  study,  will  suffer 
from  the  absence  of  scientific  intercourse. 

Hence  it  is  argued,  that  if  the  Physical  Sciences  have  de- 
serted their  original  cradles  for  the  larger  cities  of  the 
empire,  we  are  bound  to  attribute  their  migration  rather 
to  the  mode  in  which  scientific  investigations  are  now  con- 
ducted, than  to  any  want  of  encouragement  in  the  Univer- 
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sities  themselves,  or  to  the  engrossing  nature  of  other  studies 
fostered  in  those  seats  of  learning ; so  that  it  is  the  result, 
not  of  circumstances  peculiar  to  ourselves,  but  of  those 
affecting  alike  all  countries  and  every  system  of  academical 
teaching. 

It  must  be  admitted,  indeed,  that  the  remarks  subse- 
quently put  forth  by  the  Reviewer  on  the  subject  of  General 
Education  seem  somewhat  to  qualify  his  previous  assertions, 
inasmuch  as  he  there  admits  the  utility  of  a certain  ac- 
quaintance with  the  laws  of  the  material  world  to  the 
country  gentleman,  as  well  as  to  the  higher  class  of  manu- 
facturers ; and  therefore  recommends,  that  Students  who 
are  destined  for  such  walks  of  life,  should  obtain  some  in- 
struction at  the  University  in  the  Sciences  calculated  to 
enlighten  them  on  such  subjects. 

But  it  is  to  be  remarked  that  this  admission  is  not  ex- 
tended to  that  much  larger  proportion  of  the  inmates  of 
our  Colleges  which  falls  under  neither  of  the  above  cate- 
gories, and  especially  that  those  destined  for  Holy  Orders 
are  not  included  in  it.  Indeed,  with  regard  to  the  latter, 
a protest  is  entered  into  by  the  Reviewer  in  a subsequent 
part  of  the  article  against  one  of  the  recommendations  of 
the  Commissioners,  which  was  designed  to  provide  for  such 
instruction,  and  which  suggests  for  that  purpose  “that  the 
ministers  of  the  Church  should  be  compelled  to  enter  into 
another  School  independent  of  Theology.” 

I am  not,  indeed,  prepared  to  vindicate  the  precise  mode 
in  which  the  injurious  tendency  upon  the  minds  of  the 
Clergy  of  an  exclusive  devotion  to  dogmatic  Theology,  un- 
mitigated by  secular  learning,  is  here  provided  against.  But 
if  the  Reviewer  objected,  not  to  the  principle,  but  only  to 
the  mode  in  which  it  is  proposed  to  carry  it  out,  we  might 
expect  to  find  some  expression  of  opinion  on  his  part  in 
favour  of  those  recent  regulations  by  which  the  same  object 
is  arrived  at  in  a manner  less  open  to  objection. 

At  any  rate,  if  it  be  ruled  that  those  destined  for  the 
clerical  profession,  in  common  with  the  rest  of  the  students, 
should  devote  a portion  of  their  time  to  certain  secular 
studies,  besides  the  classics,  there  seems  no  good  reason 
why  they  should  be  taught  to  regard  with  less  favour  the 
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School  of  Physical  Science  than  those  of  Modern  History 
or  of  Mathematics. 

And,  by-the-bye,  in  alluding  to  the  latter,  I am  bound  to 
correct  a mistake  into  which  the  Reviewer  appears  to  have 
fallen  with  respect  to  the  division  of  subjects  admitted  into 
the  Schools  recently  established. 

In  his  remarks  on  the  one  dedicated  to  Natural  Science, 
he  has  done  me  too  much  honour  in  attributing  the  prin- 
cipal share  in  its  erection  to  my  efforts.  My  influence  in 
the  University  would  have  been  too  limited  for  such  an 
achievement,  had  I not  been  supported  by  others  equal  to 
myself  in  zeal  and  authority  j but  I may  at  least  lay  claim 
to  a sufficient  knowledge  of  the  views  of  its  founders  to  in- 
terpret their  meaning,  if  indeed  it  be  not  already  patent 
from  the  words  of  the  Statute  itself. 

Undoubtedly,  then,  it  was  never  their  intention  to  unite 
together  in  the  same  school  Mathematical  and  Physical 
Science;  nor  can  it  ever  happen,  as  the  Reviewer  sup- 
poses, that  the  Candidates  in  it  will  be  rewarded  for  their 
proficiency  in  the  former  class  of  subjects. 

It  would  manifestly  be  quite  foreign  to  the  purpose,  and 
fatal  to  the  genius,  of  a School  of  Physical  Science  to  en- 
courage the  introduction  of  any  subjects  that  are  treated 
mathematically ; and  no  temptation  can  exist  for  admitting 
them,  when  there  is  already  provided  another  independent 
School  in  which  Honours  are  expressly  given  for  Mathe- 
matical distinction. 

To  return,  however,  to  the  subject  of  Clerical  education.  It 
pains  me  to  find  that  one  who  may  be  regarded  as  the  organ 
of  a large  body  of  Oxford  Graduates,  should  seem  even 
tacitly  to  discountenance  the  admission  of  Physical  Science 
as  a desirable  element  in  the  system  of  secular  studies  which 
is  to  precede  the  immediate  preparation  for  Holy  Orders. 

I should  consider  it  unfortunate  if  such  a feeling  were 
to  prevail,  because  its  influence  would  draw  away  from  the 
pursuits  of  science  by  far  the  largest  as  well  as  the  most 
important  portion  of  the  academic  body,  those  who,  as  Un- 
dergraduates, are  most  likely  to  influence  their  contem- 
poraries by  their  example,  and  afterwards,  as  permanent 
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residents,  the  University  generally  by  their  authority.  But 
in  a less  personal  point  of  view  I should  be  inclined  to  regret 
its  existence  as  an  intimation  of  views  which,  if  followed  out, 
would  in  the  end  materially  change  the  character  of  the 
education  of  the  clerical  Body  in  this  country,  and  its  re- 
lations to  the  Laity. 

Hitherto,  it  has  been  the  characteristic  of  the  English 
Clergy,  that  a greater  sympathy  prevails  between  them  and 
the  community  at  large  than  is  found  to  exist  in  any  other 
part  of  Christendom. 

This  arises  from  the  fact  that  up  to  the  period  at  which 
their  strictly  professional  studies  commence,  their  education 
is  conducted  upon  the  same  principles,  and  directed  to  the 
same  objects,  as  that  of  other  youths  belonging  to  a similar 
grade  of  society. 

Tlius  they  are  disciplined  in  the  same  Schools,  received 
at  the  same  Colleges,  trained  in  the  same  sports  and  exer- 
cises, and  initiated  in  the  same  system  of  study  as  those 
destined  for  other  professions  and  callings. 

Owing  to  these  circumstances,  it  is  difficult  even  to  con- 
ceive amongst  ourselves  such  an  estrangement  of  the  Mem- 
bers of  the  Clerical  Profession  from  the  great  body  of  the 
nation  as  that  which  in  a neighbouring  country  brought 
about  during  a period  of  political  excitement  the  entire  pro- 
scription of  the  order,  and  which,  in  Roman  Catholic  coun- 
tries at  all  times,  causes  the  actions  of  a priest  and  of  a lay- 
man to  be  looked  upon,  as  though  they  were  prompted  by 
different  principles,  and  regulated  by  a different  standard. 

It  would  be  out  of  place  on  the  present  occasion  to  inquire 
how  far  this  isolation  of  the  Hierarchy  may  be  necessary  to 
a system  which  exalts  the  priest  into  a kind  of  mediator  be- 
tween God  and  man,  which  values  him  chiefly  as  ex  officio 
the  dispenser  of  certain  mysterious  privileges,  and  therefore 
seeks  to  render  him  the  object  of  a superstitious  veneration, 
quite  independent  of  his  personal  character. 

But,  in  a Protestant  community  the  clergyman,  in  his 
capacity  of  husband,  of  father  of  a family,  of  magistrate,  and 
of  the  associate  of  the  gentry  in  his  neighbourhood,  is  re- 
garded as  a citizen  no  less  than  as  the  member  of  a sacred 
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profession;  and  is  never  so  likely  to  maintain  liis  legitimate 
authority  over  others,  as  when  he  presents  himself  before 
them  as  a man  of  like  sympathies,  tastes,  and  affections, 
hallowed  only  and  refined  by  a deeper  infusion  of  religious 
principle. 

Hence  it  is  of  the  greatest  moment  that  the  general  edu- 
cation which  the  Clergy  receive,  the  basis  upon  which  their 
theological  acquirements  are  founded,  should  be  at  the  least 
as  comprehensive  and  complete  as  that  of  the  best  instructed 
amongst  the  laity. 

It  is  thus  alone  that  they  can  hope  to  influence  by  their 
example  and  precept  those  around  them,  or  can  give  weight 
to  their  theological  teaching  by  proving  themselves  a n atch 
for  their  lay  brethren  on  subjects  even  of  a secular  character. 

If,  therefore,  it  be  admitted  that  a knowledge  of  the  laws 
of  the  material  world  constitutes  a useful  and  desirable  ad- 
dition to  the  education  of  a Layman,  and  that  it  ought  to  be 
acquired,  not  merely  on  the  narrow  plea  of  helping  him  on 
in  the  operations  of  his  farm,  or  in  the  processes  of  his  trade, 
but  on  the  more  substantial  ground  of  its  tendency  to  en- 
large the  faculties  of  his  mind,  and  to  impart  to  him  more 
just  and  comprehensive  views  of  God  and  of  Nature,  the 
same  advantages  ought  surely  not  to  be  denied  to  the  Clergy, 
if  we  would  have  them  maintain  their  proper  position  in  the 
scale  of  society. 

Indeed,  if  the  Clerical  body  were  induced  to  abstain  from 
the  study  of  the  Physical  Sciences,  and  if  the  atmosphere  of 
our  Universities  be  really  so  unpropitious  to  their  culture, 
as  some  would  pretend,  it  might  become  a grave  question 
whether  it  were  worth  while  to  force  an  unnatural  growth 
of  scientific  learning  in  the  academic  soil,  for  the  sake  of 
that  small  proportion  of  the  students  who  are  recommended 
to  profit  by  it. 

In  short,  the  concession  made  by  the  Reviewer  in  favour 
of  the  admission  of  Physical  Science  as  an  element  of  gene- 
ral education,,  is  too  much  narrowed  and  restricted  to  do 
away  with  the  damaging  tendency  of  his  previous  assump- 
tion; and  hence  it  becomes  still  necessary  for  those  who 
are  interested  in  the  promotion  of  scientific  studies  in  this 
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University  to  protest  against  the  idea  that  such  pursuits 
are  so  out  of  place  amongst  an  academic  body,  so  alien  to 
the  genius  of  our  Institutions,  as  the  Reviewer  would  wish 
us  to  believe. 

I am  myself,  in  the  first  place,  at  a loss  to  understand  on 
what  principle  the  different  mode  in  which  Medicine  is 
studied  now  than  heretofore  should  necessarily  have  the 
effect  of  transferring  its  study,  even  from  its  very  com- 
mencement, from  the  Universities  to  the  Metropolis. 

If,  indeed,  which  I doubt,  there  ever  was  a time  in  the 
profession  in  which  the  dogmas  of  learned  men  altogether 
superseded  the  lessons  of  experience,  then,  of  course,  the 
Universities  would  appear  the  most  appropriate  places  for 
sending  forth  a finished  physician ; and,  on  the  other  hand, 
if  (which  God  forbid)  the  time  should  ever  arrive  when 
medical  practice  becomes  so  wholly  empirical  as  to  discard 
all  aid  from  mechanics,  from  chemistry,  and  from  general 
physiology,  the  a-aft  (for  Science  it  could  no  longer  be 
called)  will  then  not  only  be  perfected,  but  even  must  com- 
mence at  the  great  Metropolitan  Hospitals.  But  neither 
the  dictates  of  common  sense,  nor  the  usage  of  other  en- 
lightened nations,  justify  us  iu  considering  such  an  arrange- 
ment as  a necessary  one.  Had  it  been  so  considered,  Blu- 
menhach  would  never  have  collected  round  him  so  numer- 
ous a band  of  disciples  at  Gottingen,  nor  would  Tiedemann 
at  Tubingen,— the  smaller  Universities  in  Germany  would 
have  been  deserted  by  this  class  of  students,— whilst  Prague, 
Vienna,  and  Berlin  would  have  enjoyed  the  monopoly  of 
medical  education. 

It  IS,  indeed,  not  to  he  wondered  at  that  such  a notion 
should  prevail  in  England,  where  the  long  duration  of  the 
preparatory  education  enforced,  and  until  lately  the  entire 
omission  in  it  of  that  element,  which  to  a medical  student 
IS  the  one  most  essential,  namely,  the  study  of  the  laws  of 
matter,  has  banished  from  our  Universities  the  larger  por- 
lon  of  the  medical  profession;  and  has  compelled  the  few 
w 10  su  mit  to  this  previous  training  to  devote  a portion  of 
the  time  which  they  subsequently  spend  in  the  Metropolis 
to  t e acquisition  of  that  preliminary  knowledge  of  Phy- 
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sical  Science,  without  which  their  bed-side  experience  would 
be  useless  and  even  prejudicial. 

Surely  there  can  be  no  reason  why  the  medieal  student 
or  the  apothecary’s  apprentice,  if  he  were  not  prevented  by 
other  considerations  from  graduating  at  our  Universities, 
should  not  derive  as  much  advantage  from  Lectures  on 
Mechanical  and  Chemical  Philosophy,  aye,  even  on  Ana- 
tomy and  General  Physiology,  there  delivered,  as  he  does 
at  present  from  the  crowded  Sehools  of  Paris  or  London; 
nor  does  it  seem  clear  why  it  should  he  regarded  more  ad- 
vantageous to  prosecute  all  these  studies  simultaneously  with 
clinical  practice,  and  thus  to  begin  erecting  the  superstruc- 
ture whilst  we  are  still  employed  upon  the  foundation. 

But,  we  may  be  told,  it  is  but  a waste  of  time  to  discuss 
a question  which  in  this  country  has  been  already  prac- 
tically decided  by  the  voice  of  public  opinion,  and  to  at- 
tempt to  divert  from  its  present  channel  the  great  stream 
of  Medical  Students,  by  whom  an  attendance  on  the  Me- 
tropolitan Lectures  is  regarded  as  a condition  essential  to 
success. 

Nor  do  I aim  at  doing  more  than  to  trace  to  its  true  origin 
the  feeling  which  exists  at  present  in  favour  of  the  London 
Schools  of  Medicine,  as  the  means  of  shewing  that  there  is 
no  such  necessary  connexion  between  scientific  instruction 
and  crowded  Hospitals  as  should  discourage  us  from  at- 
tempting to  supply  the  same  facilities  within  our  own  walls 
to  those  who  may  require  only  the  former  without  any  as- 
sistance from  the  latter.  _ 

Inasmuch,  indeed,  as  Lectures  of  whatever  kinds  which, 
are  given  to  a Medical  Class,  will  have  reference  more  or 
less  to  the  profession  for  which  they  are  meant  to  be  pre- 
paratory, it  would  even  seem  preferable,  c<Etei  is  pai  ibus, 
that  the  general  Student  should  resort  to  Courses  given 
in  the  University,  which  are  intended  to  impart  a know- 
ledge of  the  broad  principles  of  the  Science  without  any 
such  local  application,  even  if  the  option  of  attending  the 

Metropolitan  ones  lay  open  before  him. 

But  the  majority  of  academical  Students  have  no  such 
option,  for  considering  how  much  the  period  dedicated  to 
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general  education  is  now  prolonged — to  a degree  indeed 
which  the  Eeviewer  himself  regards  as  requiring  correction 
and  curtailment — it  is  evident  that  this  scientific  knowledge 
must,  for  the  most  part,  be  either  acquired  by  the  student 
during  his  residence  at  the  University,  or  be  withheld  from 
him  altogether. 

The  Eeviewer,  however,  would  probably  say,  that  his  in- 
tention was  not  to  depreciate  the  schools  of  Physical  Science 
existing  amongst  us,  but  to  discourage  any  overweening  ex- 
pectations of  their  success,  that  it  would  be  his  wish  to  re- 
tain them  for  the  purpose  of  completing  the  scheme  of  general 
education  which  has  been  already  chalked  out,  and  that  he 
would  only  protest  against  tlieir  assuming  any  more  than 
that  subordinate  position  which  they  at  present  occupy. 

And  here  I confess  my  antagonist  has  me  at  an  advantage, 
so  long  as  he  limits  his  views  to  the  case  of  Oxford  as^it 
exists  at  present,  or  even  as  it  has  presented  itself  during- 
the  two  last  centuries.  ° 

Unquestionably  past  experience  would  seem  on  his  side, 
■nhen  he  asserts  that  pliysical  science  takes  no  deep  root  in 
this  University,  and  that  if  any  one  of  its  branches  seems 
now  and  then  to  evince  an  ephemeral  vigour,  it  speedily 
receives  a check,  and  sinks  again  into  its  former  stunted 
coiidition.  It  must  be  admitted,  that  the  inmates  of  our 
Collets,  notwithstanding  the  learned  leisure  which  the 
rauiiihceiice  of  their  founders  secures  to  them,  have  seldom 
taken  part  in  those  great  discoveries  by  which  the  active 
spirits  of  the  age  have  so  entirely  changed  the  face  of 


^ay,  so  httle  IS  expected  from  them  in  the  capacity  of 
discoverers,  that  a distinguished  member  of  the  sister  Uni- 

otheri\r  recommend  to 

others  those  sciences  which  he  has  cultivated  with  so  much 

th-rin  been  heard  to  declare 

s 1 so  Universities 

method!  aiid  ^ 

to  t le  discoveries  elsewhere  made,  and 

I allude  to  Professor  Sedgwiek  wlimn  T i \ 
sioiis  express  himself  to  this  off  f 1 ° heard  on  one  or  two  occa- 

p,,  \y  of  the  British  Association. 

E 
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thus  to  embody  them  into  the  general  patrimony  of  uni- 
versal knowledge. 

Against  such  deep-rooted  prepossessions,  as  well  as  such 
overpowering  authorities,  I can  only  hope  to  make  head 
by  an  appeal  to  first  principles,  and  to  the  practice  of  other 
countries. 

If  it  be  the  fact,  that  scientific  eminence  has  never  been 
looked  to  as  a passport  to  our  collegiate  emoluments— if 
none  of  those  distinctions  which  recompense  the  student  for 
his  devotion  to  classical  pursuits  have  ever  been  bestowed 
upon  the  zealous  naturalist  or  the  diligent  experimentalist 

if^  on  the  contrary,  an  addiction  to  such  occupations  on 

the  part  of  the  youths  who  are  destined  for  the  University 
is  discouraged  by  most  parents  and  guardians  as  detrimental 
to  academical  success,  I conceive  that  there  are  local  ciicum- 
stances  enough  to  account  for  the  neglect  of  Physical  Science, 
without  referring  it  to  any  law  applicable  to  such  institutions 

in  general. 

Until,  indeed,  it  has  been  ascertained  what  might  be  the 
result,  supposing  that  a certain  proportion  of  our  fellowships 
were  awarded  to  young  men  of  scientific  pursuits;  supposing 
the  student  who  distinguished  himself  in  science  were  placed 
on  the  same  level  in  the  estimation  of  his  contemporaries 
as  if  he  had  employed  the  same  amount  of  mental  exertion 
upon  studies  of  a literary  character;  and  supposing  the  ac- 
tivity of  the  professors  in  these  departments  w’ere  stimulated 
by  the  necessity  of  keeping  pace  with,  and  of  pushing  for- 
wards a band  of  earnest  and  active  pupils;  it  cannot  le 
said  that  the  question  as  to  the  fitness  of  our  English  Uni- 
versities for  the  prosecution  of  Physical  Science  has  ever 
been  fairly  tested. 

And  whilst  experience  ought  not  under  such  circumstances 
to  be  appealed  to  as  against  us,  probability  seems  greatly  m 
favour  of  our  argument. 

■\Vhat  position  could  seem  iu  itself  so  favourable  to  tbe 
pursuit  of  Physical  Science,  as  the  retirement,  the  quiet, 

the  independence  of  a College  life? 

AVhere  else  can  the  student  expect  to  meet  with  sucli 
facilities  for  its  prosecution,  as  might  be  furnished  by  the 
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pecuniary  resources  of  these  splendid  establishments,  and 
by  the  exemption  Arhich  they  afford  from  the  cares  and 
distractions  of  ordinary  life? — establishments  which,  whilst 
they  have  been  emancipated  from  the  shackles,  and  exempted 
from  the  evils,  of  the  old  conventual  institutions,  retain,  in 
at  least  an  equal  degree,  those  appliances  for  study  and  those 
inducements  for  intellectual  occupation,  which  the  earlier 
monasteries  were  designed  to  provide,  hut  which  gradually 
deserted  those  haunts,  as  the  ascetic  spirit  inherent  in  them 
became  predominant. 

That  the  great  marts  of  commerce  and  industry  may 
afford  more  favourable  opportunities  for  apphjing  the  prin- 
ciples of  science  to  useful  purposes,  is  what  I cau  readilv 
understand— that  amongst  those  great  hives  of  men  which 
are  congregated  in  our  large  cities,  there  will  be  found  more 
persons  addicted  to  science  than  can  be  met  with  in  smaller 
places,  IS  plain  from  the  doctrine  of  chances- but  that  the 
investigation  of  the  general  laws  of  matter— the  prosecution 
of  e.xperiments  requiring  great  abstraction  of  mind,  as  well 
as  much  continued  physical  exertion,  and  promising  no  im- 
mediate  resiilt  beyond  the  pleasure  of  arriving  at  a new 
tinth,  should  be  best  carried  on  amidst  the  bustle,  the 
tuimoil,  the  distractions  of  a crowded  capital-the  fanmm, 

opes,  stiepitumque  i^ow/ffi—seems  contrary  to  all  reason 
and  analogy. 

A Wheatstone  might  be  able  to  perfeet  bis  eleetric  tele, 
giapi  01  a -H  alt  Ins  steam-eugine,  more  readlli-  in  a laree 
city  aian  m the  retirement  of  the  countrv;  but  the  ereat 
rmeiple  of  electro-magnetism  rvhieh  gnidei  the  former  l ,d 
lelaivs  of  latent  heat  whieh  directed  the  latter  to  hi  ' u 

relireZt™!”'”"'" 

Denmark  or  of  ScoThaL  “f 

'.l•ongh^to"mtmit!1l‘’'  Newton 

if  the  Atomic  Them-y  of S 

Chester,  it  is  probable  tl  i ! ''‘t  Man- 

been  obtained  amom>-st  tlTe  glimpse  of  it  had 

If  indpprl  ’^“^“^t^aiiis  of  Cumberland. 

If,  uideed,  we  refer  to  the  important  researches  on  various 
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branches  of  natural  knowledge  which  have  been  instituted 
in  a neighbouring  country,  it  will  be  found  that  it  is  from 
the  smaller  Universities  of  Germany,  rather  than  from  the 
larger  ones,  that  they  have  for  the  most  part  emanated.  ^ 

It  was  in  the  obscure  University  of  Giessen  that  Liebig 
worked  out  his  great  discoveries  in  organic  chemistry,  and 
initiated  a large  band  of  disciples  in  his  new  methods  of 

It  was  from  the  University  of  Gottingen,  in  all  respects 
less  considerable  than  Oxford,  that  he  obtained  his  most 
active  coadjutor  in  the  eminent  chemist,  Wohler. 

It  was  at  Marburg,  that  Bunsen,  the  greatest  experimen- 
talist perhaps  of  the  present  day,  completed  his  investiga- 
tions on  the  most  intricate  and  dangerous  class  of  com- 
pounds that  have  ever  yet  fallen  under  the  examination  of 


the  chemist. 

And  so  in  the  other  natural  sciences.  Whilst  Jena  has 
the  honour  of  giving  birth  to  the  researches  on  vegetable 
physiology  which  have  rendered  the  name  of  Schleiden  so 
illustrious*,  Tubingen  has  equal  reason  to  he  proud  of  that 
of  Hugo  Mold  in  the  same  department.  Nor  have  there 
been  wanting  physiologists  and  anatomists  to  do  honour 
to  the  minor  German  Universities,  such  as  Heidelberg, 
Halle,  or  Gottingen. 

The  capital  of  Prussia,  indeed,  may  well  boast  ot  a 
Mitscherlich;  hut  it  is  a significant  fact,  that  tMs  phi- 
losopher, after  having  at  an  early  age  given  proofs  of  his 
ability  by  one  of  the  greatest  of  modern  chemical  dis- 
coveries, has  for  many  years  past  contributed  little  to  the 

general  advancement  of  science.  , • i 

On  the  other  hand,  at  Vienna,  Prague,  and  Munich, 
where  Universities  exist  in  connexion  with  large  capitals, 
in  two  of  which  indeed  they  are  fostered,  or,  it  may  be,  im- 
neded  by  the  presence  of  a Court,  little,  comparatively  speak- 
has  been  done  towards  enlarging  the  boundaries  of 
knowled-e,  notwithstanding  the  larger  emoluments  which 
the  professors  enjoy,  and  the  greater  crowd  of  students  that 
flock  to  their  lectures. 

No  doubt,  owing  to  the  migratory  disposition  of  men 
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science  in  Germany,  it  has  happened  not  unfreqnently,  as 
in  a recent  instance  to  which  the  Reviewer  alludes,  that 
a reputation  earned  at  a minor  University  has  proved  a pass- 
port to  a Chair  in  one  of  the  larger  ones;  but  the  question 
is,  not  where  the  greatest  number  of  eminent  professors  have 
ended  their  days,  but  where  the  greatest  number  of  re- 
searches of  a high  order  have  been  undertaken  by  them. 

With  the  exception  probably  of  Berlin,  I conceive  the 
verdict  would  not  be  awarded  to  the  Universities  that  stand 
highest  in  point  of  numbers  and  consideration. 

And  the  reason  of  this  is  too  obvious  to  require  point- 
ing out. 

Few  men  resident  in  a large  Capital  will  have  the  courage 
to  adhere  to  that  rigid  rule  of  seclusion  from  society  which 
has  enabled  Faraday  to  carry  out  his  great  investigations  j 
and  it  may  fairly  be  asked,  what  there  is  to  hinder  an  in- 
dividual who  should  follow  hereafter  in  the  footsteps  of  that 
philosopher,  from  finding  in  the  cloisters  of  Oxford  a more 
congenial  retreat,  and  a more  entire  freedom  from  dis- 
traction. 

Moreover,  the  circumstances  of  the  times  in  which  we  are 
placed,  though  they  are  often  cited,  as  by  the  Reviewer  him- 
self, to  account  for  the  transference  of  Physical  Science  from 
the  Universities  to  our  large  cities,  seem  to  me,  on  the  other 
hand,  in  most  points  of  view,  to  render  such  pursuits  more 
practicable  within  our  academic  retreats  now  than  at  any 
former  period. 

The  rapidity,  indeed,  of  modern  travelling  causes  the  com- 
munication between  distant  places  to  be  so  easy,  that  the 
academical  student  may  at  once  enjoy  the  advantage  of  se- 
clusion, and  at  the  same  time  the  power  of  communicating 
at  pleasure  with  kindred  minds,  as  well  as  of  availing  himself 
in  the  fullest  manner  of  the  skilful  workmen  of  the  metro- 
polis for  the  construction  of  his  instruments. 

No  doubt,  therefore,  need  be  entertained  as  to  the  pos- 
sibility of  cultivating  Physical  Science  within  a University 
at  least  as  well,  or  even  better,  than  in  a large  metropolis, 
provided  only  that  sufficient  encouragement  be  held  out  for 
its  prosecution. 
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Nor  do  I imagine,  that  the  eminent  friend,  whose  opinion 
I have  quoted  as  favouring  the  opinion  that  these  academical 
retreats  are  the  most  appropriate  spots  for  methodizing  and 
digesting  the  new  truths  that  may  from  time  to  time  be 
brought  to  light,  meant  to  contend,  that  they  might  not 
be  also  made  available  for  carrying  out  those  researches 
which  led  to  their  discovery’’. 

Much  change,  to  be  sure,  must  be  wrought  in  the  tone 
and  habits  of  this  University  before  such  pursuits  will  be 
followed  up  in  it  to  the  extent  supposed;  nor  can  the  most 
sanguine  advocate  of  these  views  hope  that  more  will  be 
done  in  his  own  day,  than  that  the  way  may  be  paved  to 
sucb  a change,  by  the  diffusiou  at  least  of  more  correct  ideas 
with  respect  to  the  nature,  relations,  aud  value  of  this  class 
of  studies. 

He  must,  in  the  first  place,  get  removed  a prejudice  very 
prevalent  amongst  us,  which  leads  so  many  to  assume,  that 
the  Physical  Sciences  have  fewer  claims  to  be  regarded  as 
parts  of  general  education  than  studies  of  a literary  descrip- 
tion ; that  whilst,  for  example,  the  History  of  Modern  Nations, 
the  general  principles  of  Jurisprudence,  the  first  great  truths 
of  Political  Economy,  are  essential  to  the  proper  development 
of  the  understanding,  and  are  therefore  indispensable  to 
every  man  of  liberal  education ; the  Physical  Sciences,  on 
the  contrary,  are  necessary  only  to  the  medical  student, 
and  are  matters  in  themselves  of  very  trifling  importance 
to  others. 

If  Chemistry  be  regarded  as  useful,  it  is  so  in  the  eyes  of 
a large  portion  of  the  community,  because  it  may  chance  to 
aid  the  landholder  in  applying  with  greater  advantage  his 
manures,  or  for  some  other  similar  reason;  if  Physiology 
forms  a desirable  adjunct  to  a gentleman’s  education,  it  is 
because  it  imparts  that  general  insight  into  the  functions 
of  the  human  frame,  which  may  give  him  the  power  of  regu- 
lating in  some  measure  lor  himself  his  diet  and  mode  of  life, 

^ The  recent  brilliant  researches  of  Professor  Stokes  would  seem  to  shew, 
that  Cambridge  at  least  is  a spot  very  suitable  for  scientific  investigations, 
even  though  they  be  of  an  experimental  nature,  and  not,  like  those  of  au  Adams 
or  an  Airy,  carried  on  merely  through  the  medium  of  Mathematics. 
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and  may  enable  him  to  dispense  witli  the  services  of  a phy- 
sician on  every  slight  occasion. 

Keasons  such  as  these  could  be  alleged  in  bebalf  of  the 
humblest  of  tlie  useful  arts,  any  one  of  which  might,  under 
certain  circumstances,  prove  serviceable  to  those  who  were 
adepts  in  them ; but  the  Pliysical  Sciences  now  included  in 
our  course  of  study  stand  upon  much  higher  ground,  and, 
independently  of  their  practical  utilit\',  rank  among  the 
means  to  be  employed  for  disciplining  the  jmuthful  under- 
standing, and  for  preparing  it  for  the  future  business  of  life. 

If  this  were  once  admitted — and  a little  more  familiarity 
with  the  truths  of  Physical  Science  must,  I am  convinced, 
bring  about  its  general  recognition — the  difficulties  that 
have  hitherto  stood  iu  the  way  of  obtaining  the  appliances 
for  carrying  out  on  an  adequate  scale  our  courses  of  in- 
struction in  these  departments  would  speedily  vanish. 

So  long  as  a knowledge  of  the  laws  of  the  material  uni- 
verse is  regarded  as  only  important  to  those  under  training 
for  the  Medical  Profession,  it  is  not  surprising  that  many 
should  object  to  a large  outlay  for  the  sake  of  so  incon- 
siderable a portion  of  our  Students;  but  once  realize  the 
principle  \^hich  the  late  Statute  has  adopted  as  the  basis 
of  its  enactments,  and  consider  the  Physical  Sciences  as 
much  a part  of  general  Education  as  those  branches  which 
form  the  subjects  of  examination  iu  the  other  uewly-esta- 
blished  Schools,  and  the  question  of  the  erection  of  such 
a Museum  as  should  supply  the  requisite  means  of  instruc- 
tion in  this  department  must  be  regarded  as  settled. 

There  is  also  another  measure  of  improvement,  of  a prac- 
tical kind,  which  we  may  hope  to  see  introduced,  and  which, 

I am  happy  to  think,  may  meet  the  approval  of  the  Reviewer 
and  his  friends  I mean  that  of  shortening  the  period  as- 
signed to  Classical  education,  so  that  the  last  year  of  residence 
at  least  may  be  devoted  to  studies  connected  with  one  or 
other  of  the  newly-established  Schools.  Of  the  advantage 
of  such  a concession,  to  the  medical  part  of  our  Studcn°ts 
at  least,  no  doubt  can  be  entertained.  It  is  rather  a mor- 
tifying reflection,  that  since  the  Medical  Examinations  at 
Oxfoid  have  become  a reality,  the  number  of  Graduates 
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in  this  Faculty  sent  forth  from  our  University  has  gone 
on  gradually  diminishing,  and  is  indeed  at  present  reduced 
to  so  low  an  ebb,  that  unless  some  reaction  should,  take 
place,  it  will  become  difficult  in  a few  years  to  maintain 
the  existing  usage  which  restricts  the  post  of  Plij^sician  at 
the  Infirmary,  and  consequently  the  higher  medical  practice 
in  Oxford,  to  members  of  our  own  University. 

At  the  time  when  the  new  regulations  were  under  con- 
sideration, I had  my  misgivings  that  such  might  he  the  case, 
unless  the  Student,  who  by  entering  himself  in  the  Physic 
line  indicated  that  medicine  was  to  be  his  future  destination, 
were  allowed,  as  at  Cambridge,  to  be  released  from  his  Clas- 
sical studies  after  having  gone  tlu’ough  his  Responsions. 

I never,  indeed,  questioned,  but  that  it  was  highly  de- 
sirable for  the  Physician  to  be  thoroughly  imbued  with 
Classical  literature,  and  to  exhibit  himself  in  after  life  an 
accomplished  Scholar  as  well  as  an  able  practitioner.  Nor 
should  I have  denied,  that  the  postponement  for  a year  or 
two  of  the  commencement  of  his  active  cai’eer,  was  a cheap 
price  for  him  to  pay  for  such  high  advantages. 

But  unfortunately  there  are  tastes  and  faculties  peculiarly 
important  for  success  in  Medicine,  which  can  seldom  be 
fully  developed  except  they  be  fostered  at  an  early  period 
of  iife.  Such  is  that  talent  for  minute  observation,  that 
clear  and  accurate  recollection  of  individual  facts,  that  power 
of  classifving  and  arranging  the  objects  that  present  them- 
selves, in  which  consists  the  genius  of  the  Naturalist,  and 
which  constitutes  the  best  initiation  to  professional  in- 
vestigations. 

No  doubt  a sense  of  deficiency  in  such  qualifications, 
arising  from  a neglect  of  the  studies  which  principally  im- 
part them,  more  even  than  the  lateness  at  wliich  he  would 
have  to  begin  his  professional  studies,  has  deterred  many  an 
Oxford  Student  from  adopting  Medicine  as  his  profession. 

Under  such  circumstances  I hail  with  peculiar  satisfaction 
the  precedent  which  the  Vice-Chancellor  has  just  set  to  the 
University,  in  looking  beyond  the  circle  of  Oxford  Graduates 
for  the  purpose  of  supplying  the  vacancy  occasioned  by  the 
fearful  catastrophe  which  has  befalleu  the  lamented  friend 
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who  so  ably  fulfilled  for  the  last  three  years  the  duties  of 
Deputy  Reader  in  Geology.  In  the  present  languishing 
state  of  the  Medical  Department  of  the  University,  so  far,  I 
mean,  as  regards  the  number  of  Students  who  graduate  in 
it,  there  is  no  saying  how  soon  it  may  be  deemed  advisable 
to  resort  to  tbe  same  expedient  for  supplying  the  vacancies 
that  may  occur  in  the  Cliairs  connected  with  that  Faculty, 

If,  indeed,  in  this,  or  in  any  other  department  of  Science, 
we  are  unable  from  whatever  cause  to  find  amongst  our 
own  body  persons  qualified  to  sustain  the  reputation  of  the 
University,  and  to  take  the  place  of  the  eminent  men  of 
whose  services  we  have  been  deprived  by  death,  or,  alas, 
by  some  worse  calamity,  let  us  seek  them  elsewhere ; if  we 
cannot  at  present  boast  of  any  widely-diffused  interest  in 
scientific  subjects,  let  not  this  indifference  be  attributed  to 
the  lukewarmness  or  incompetency  of  the  instructors  to 
whom  this  class  of  studies  is  confided. 

It  may  be  long,  indeed,  before  any  amount  of  ability  or 
zeal  on  the  part  of  the  Professors  in  those  departments  can 
elevate  Oxford  to  the  same  eminence  in  Science  which  it 
possesses  in  Literature ; but  at  any  rate  we  need  not  despair 
of  disseminating  such  an  amount  of  general  information  on 
these  subjects,  as  should  prevent  the  occurrence  amongst  us 
of  that  blind  credulity,  in  the  most 'extravagant  impostures, 
and  the  most  absurd  delusions,  which  is  too  often  seen  con- 
nected with  cultivated  literary  tastes,  and  understandings 
in  many  respects  enlightened. 

We  should  then  no  longer  be  answerable  for  the  favour 
shewn  to  Homoeopathy  in  high  circles,  or  countenance  the 
possibility  of  a millionth  of  a grain  of  any  medicinal  agent 
pervading  the  system,  and  making  head  against  an  inveterate 
or  acute  disorder®. 

Whilst  on  every  principle  of  sound  Logic  the  proof  of  a proposition  which 
is  to  command  our  assent  ought  to  be  cogent  in  proportion  to  the  degree  of  its 
improbability,  it  often  happens,  that  the  extraordinary  nature  of  a fact  related 
exercises  such  a fascination  over  the  mind,  as  to  induce  it  to  admit  the  state- 
ment on  evidence,  that  would  not  he  accepted  in  behalf  of  one  which  fell  within 
compuss  of  our  ordinary  cxpcricnco. 

Thus  the  general  principle  upon  which  Homoeopathy  sets  out,  namely,  that 
agents  similar  to  those  which  produce  a particular  disease  have  a tendency  to 
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We  should  no  longer  merit  the  ridicule,  not  less  pungent 
because  it  is  conceived  in  a calm  spirit,  and  is  expressed  in 
mild  language,  which  an  eminent  philosopher  has  cast  upon 
the  belief  in  table-turning,  and  other  similar  wonders  of  the 
day;  discreditable  to  those  who  entertain  it,  not  so  much  on 
account  of  the  absurdity  of  the  facts  alleged,  as  because  of 
the  utter  deficiency  evinced  on  the  part  of  those  who  vouch 
for  their  reality,  in  the  power  of  contriving  the  experiments 
requisite  for  substantiating  any  physical  truth,  and  in  a 
knowledge  of  the  conditions  of  the  problem  with  which 
they  pretend  to  grapple*^. 

work  its  cui’e,  miglit  perliaps  claim  to  be  received  upon  evidence  of  no  higher 
kind  than  what  would  he  deemed  necessary  for  the  establishment  of  any  other 
medical  dogma ; and  it  is  the  defect  of  such  evidence  alone  which  justifies  us 
in  discrediting  it : whilst  the  idea  that  infinitesimal  quantities  can  operate  in 
any  way  upon  the  animal  frame,  is  so  opposed  to  aU  analogy  and  experience, 
both  of  which  lead  us  to  conclude  that  the  action  of  a chemical  agent  would 
bear  some  kind  of  relation  to  quantity,  that  we  have  a right  to  demand  for  its 
establishment  a much  more  overpowering  array  of  evidence  than  is  in  general 
thought  necessary. 

The  former  proposition,  in  short,  is  simply  paradoxical ; the  latter  little  less 
than  absurd ; and  moreover  the  evidence  in  support  of  it  seems  admitted  by 
the  leaders  of  the  sect  to  he  less  conclusive  than  that  upon  which  the  general 
principle  of  Homoeopathy  is  based,  so  much  so,  that  many  of  them  wiU  even,  if 
pressed,  abandon  it  as  an  unessential  part  of  Hahnemann’s  doctrine.  And  yet 
there  are  perhaps  ten  times  the  number  of  persons  who  repose  the  most  implicit 
confidence  in  the  efficacy  of  infinitesimal  doses,  compared  to  those  who  attach 
importance  to  the  dogma  with  which  Hahnemann  set  out,  namely,  that  similia 
similihus  curantur.  The  public,  indeed,  must  be  much  in  the  dark  on  matters 
of  Physical  Science,  when  so  wide  a belief  prevails  in  the  efficacy  of  medicines, 
not  one  of  which  has  ever  yet  been  shewm,  to  the  satisfaction  of  disinterested 
and  competent  persons,  to  exert  any  action  at  aU  upon  the  animal  frame,  if 
unaided  by  imagination ; nor  is  it  easy  to  account  for  medical  men  of  any  in- 
telligence embracing  such  a system,  except  upon  the  hypothesis,  that  having 
begun  by  persuading  themselves,  that  owing  to  the  uncertainty  of  the  art, 
active  remedies  of  all  kinds  are  likely  in  the  long  run  to  injure  more  persons 
than  they  can  benefit,  they  have  concluded  in  favour  of  an  inert  mode  of  treat- 
ment, as  being  more  harmless,  at  least,  than  any  other.  Such  a supposition, 
although  the  most  charitable  that  can  be  adopted,  does  not,  perhaps,  reflect 
much  credit  upon  the  honesty  of  those  who  take  up  Homceopathy  as  a means 
of  livelihood,  but  the  maxim,  ^wptdus  vult  decipi,  et  decipiaiur,  is,  I fear,  not 
confined  to  the  Jesuits. 

Granting  that  the  explanation  of  table-turning  given  by  Dr.  Faraday  will 
not  apply  to  a few  of  the  rarer  and  least-authenticated  cases  which  are  reported 
to  us,  is  it  not  reasonable  to  suspect  some  exaggeration,  some  delusion,  some 
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But  I have  already  extended  tliese  remarks  far  beyond 
my  original  intention,  and  will  therefore  now  take  leave  of 
the  distinguished  member  of  the  University  whose  remarks 
on  one  important  point  I have  ventured  to  controvert,  by 
thanking  him,  not  only  for  the  honourable  mention  he  has 
made  of  the  humble  services  of  the  individual  who  addresses 
him,  but  also  for  having  given  expression  to  sentiments  on 
the  prospects  of  Physical  Science,  which  I believe  to  be  of 
wide  currency  in  the  University,  and  which,  as  they  are 
frequently  taken  for  granted  without  inquiry,  I am  glad 
to  have  this  opportunity  afforded  me  of  submitting  to  a fair 
and  candid  examination. 

disposition  to  mystify,  on  the  part  of  those  wlio  relate  or  those  who  exhibit  such 
effects,  when  we  find  that  phenomena  of  the  same  kmd  as  those  more  ordinary 
ones,  which  most  persons,  who  try  the  experiment  of  table-turning,  have  wit- 
nessed, are  demonstrated  to  have  been  the  result  of  unconscious  muscular 
movement — when,  moreover,  the  phenomena  have  never  been  produced  except 
under  circumstances  which  render  muscidar  motion  possible — and  when  other 
efteets  equally  marvellous  have  been  before  brought  to  notice,  which  were 
afterwards  shewn  to  have  arisen  from  this  very  same  mechanical  impulse 
produced  without  the  knowledge  of  the  parties  concerned  ? 

My  complaint,  however,  against  the  table-turners  is  not  so  much  that  they 
should  entertain  any  theory  which  may  suggest  itself  to  their  minds,  for  the 
sake  of  accounting  for  phenomena  which,  however  considered,  present  without 
doubt  a certain  amount  of  difficulty;  but  that  having  adopted  this  or  that 
hypothesis,  they  should  have  shewn  themselves  so  incompetent  to  carry  on  the 
experiments  which  alone  could  substantiate  it,  or  reconcile  it  to  the  laws  of 
the  agent  which  they  begin  by  assuming. 

Until  this  has  been  done,  we  ought  not  to  be  accused  of  excessive  scepticism 
if  we  decline  to  admit  on  such  authority,  that  the  table-turners  have  succeeded 
in  bringing  to  light  a new  system  of  forces— for  this,  after  all,  is  equally  as- 
sumed by  these  theorists,  whether  they  ascribe  the  phenomena  to  an  agent 
with  a new  name,  or  by  investing  one  long  knowTi  ivith  new  properties,  refer 
them  vaguely  to  Electricity,  Magnetism,  or  other  familiar  causes. 

The  above  Eemarks  have  reference  solely  to  the  phenomena  which  are 
ascribed  to  natural  agents ; with  regard  to  others  more  recently  brought  before 
the  public,  in  which  supernatural  ones  are  supposed  to  have  been  instrumental, 

I can  only  say,  there  is  contained  in  the  statements  themselves  such  strong  in- 
ternal evidence  that  the  witnesses  were  under  the  influence  of  delusion,  that  it 
woidd  be  necessary  for  them,  in  the  first  instance,  to  prove  their  own  sanity, 
before  we  can  be  called  upon  to  examine  into  the  facts  for  which  they  vouch. 

An  article  which  has  just  appeared  in  the  “Quarterly  Review”  on  this 
an  o er  mar\  els  of  the  day,  relieves  me  from  the  necessity  of  pursuing 
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Without  professing  any  change  of  opinion  on  the  subject 
of  Homoeopathy,  I feel  it  riglit  to  insert  an  expostulatory 
letter  from  my  valued  friend  the  late  Archbishop  Whately, 
addressed  to  me  on  the  occasion  of  my  sending  to  him 
a copy  of  this  pamphlet,  and  inserted  in  the  Life  lately 
brought  out  by  his  daughter. 

“ To  De.  D^ubent. 


“ Deae  Peofessoe, 


Dublin,  December  1,  1853. 


“ I thank  you  for  the  pamphlet,  with  the  general  views  of  which 
I am  disposed  to  agree  ; though  I am  hardly  a fair  judge,  having 
not  read  the  ‘ Quarterly.’  Tou  might,  I believe,  have  brought  in 
this  University  as  a witness ; for  there  are  men  among  its  PeUows 
who,  I htdieve,  are  allowed  to  stand  very  high  in  Physical  Science, 
paidicularly  (but  not  solely)  Professor  Lloyd. 

“ But  I wonder  you  should  allude  to  Homoeopathy  as  a thing  to 
be  pooh-pooh-ed  out  of  court,  as  not  deserving  even  to  be  attended 
to.  Be  it  truth  or  error,  good  or  evil,  it  has  made,  and  is  making, 
far  too  great  a progress  to  be  thought  lightly  of.  For,  as  our  old 
friend  Alistotle  says,  /cal  yap  ra  ayada  Ka'i  TO.  Ka<d,  a^ia  oldpeda  anov- 
Srjs  eivai. 

“You  cannot  possibly  think  it  more  indefensible,  than  I do  the 
peculiar  tenets  and  pretensions  of  the  Church  of  Borne,  which  yet 
I should  never  think  of  treating  as  if  they  could  never  .gain  any 
considerable  influence,  or  be  worth  contending  against. 

“ Paradoxical,  certainly,  is  a great  deal  of  the  Homoeopathic  doc- 
trine ; but  this,  which  is  a strong  presumption  against  anything  in 
the  outset,  becomes  a presumption  the  other  way  when  there  is 
a great  and  steady  and  long-lasting  advance.  For,  as  our  Mend 
Aristotle  again  remarks,  what  men  believe  must  be  either  probable, 
or  else  true  ; and  therefore  the  great  improbability  of  anything 
which  gains  and  retains  great  and  increasing  belief  is,  to  a certain 
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extent,  a presumption  that  something  so  strange  must  have  strong 
evidence  in  its  favour,  or  else  no  one  would  have  listened  to  it. 

“ Now,  in  this  case,  when  I first  came  here,  there  was  not,  as  far 
as  I knew,  a single  homoeopathic  practitioner  in  all  Ireland;  at 
present  there  are  four  or  five  in  Dublin  alone,  in  very  considerable 
practice,  besides  several  in  other  cities.  I believe  there  are  now 
more  in  London  alone  than  there  were  twelve  or  fourteen  years  ago 
in  the  whole  British  Empire ; and  from  what  I saw  on  the  Conti- 
nent, I am  inclined  to  think  that  it  is  there  spreading  still  more. 
And  when  I inquire  into  the  causes  of  this,  I am  referred  to  the 
statistics  of  several  Foreign  Hospitals,  and  to  the  returns  of  Homoeo- 
pathic and  Allopathic  practice  in  Ireland  during  some  frightful  visi- 
tations of  fever,  of  dysentery,  and  of  cholera ; all  which  returns,  if 
falsified,  would,  one  might  expect,  have  been  reported  and  exposed 
long  since. 

“Now  such  being  the  evidence  adduced,  and  such  the  results 
produced  by  that  evidence,  I cannot  think  that  it  is  to  he  over- 
thrown by  a slight  and  contemptuous  touch.  You  cannot  disperse 
the  Turkish  and  Russian  armies  and  send  them  quietly  home,  like 
a swarm  of  bees  ; ‘ pulveris  exigui  jactu.’ 

“ Yours  very  truly, 

“ Rd.  Dublin.” 


For  the  fuller  explanation  of  the  views  I entertained  on 
the  subject  of  Univei’sity  Education  at  the  time  of  the  pub- 
lication of  the  preceding  “ Inquiry,”  it  may  be  well  to  ap- 
pend a letter  addressed  by  me  to  the  “ Oxford  Plerald,”  in 
reply  to  some  comments  which  had  appeared  in  that  news- 
paper on  the  subject  of  my  pamphlet. 

• “NATURAL  SCIENCE  IN  THE  UNIVERSITY. 

“ To  the  Editor  of  the  Oxford  University  Herald. 

“ SiE, — I should  be  sorry  to  occupy  your  columns  with  any 
general  remarks  on  so  large  a subject  as  that  of  Academical  Edu- 
cation, but  you  must  permit  me  to  correct  one  or  two  misapprehen- 
sions into  which  you  appear  to  have  fallen  with  respect  to  certain 
points  adverted  to  in  the  pamphlet,  to  which  allusion  is  made  in 
your  last  number. 

“ In  the  first  place,  my  ‘ Inquiry’  contains  no  such  suggestion,  as 
that  it  might  be  expedient  to  allow  a general  liberty  for  Students 
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to  proceed  in  any  line  they  choose  after  having  passed  their  Re- 
sponsions. 

“ My  remarks  on  that  head  were  limited  to  the  ease  of  those  who 
meant  to  adopt  Medicine  as  their  future  profession,  and  that  for 
lensons  applicable  solely  to  them ; whilst  with  respect  to  the  rest 
my  aspirations  went  no  further  than  to  desire,  that  the  last  year  of 
residence  might  be  devoted  to  studies  connected  with  one  or  other 
of  the  newly-estahlishcd  Schools,  in  which  recommendation  I be- 
lieve that  not  only  yourself,  but  others  in  general  most  opposed  to 
the  Commissioners,  as,  for  instanee,  the  Author  of  the  article  re- 
ferred to  in  the  ‘ Quarterly,’  are  disposed  to  concur. 

“hior  did  I ever  regard  the  Professorial  System  chiefly  as  an 
engine  for  advancing  the  general  interests  of  Physical  Science, 
irrespectively  of  the  IJniversity. 

“A  wish  indeed  was  expressed  that,  as  Natural  Philosophy  has 
now  become  recognised  as  an  integral  part  of  that  liberal  education 
for  the  sake  of  which  the  Universities  have  been  founded,  some 
fraction  of  their  emoluments  should  be  applied  to  aid  in  its . pro- 
motion ; and  it  was  hinted,  that  this  might  be  done  by  conferring 
occasionally  Fellowships  or  Scholarships  upon  young  men  of  pro- 
mise in  any  one  of  its  various  branches. 

“But  this  was  advocated  primarily  on  the  ground  of  the  en- 
couragement which  such  an  appropriation  of  our  public  funds 
would  afford  to  the  study  of  Physical  Science  within  the  Uni- 
versity itself,  an  encouragement  which  would  he  rendered  greater 
if,  as  I ventured  to  hope,  it  should  afterwards  turn  out,  that  the 
youths  selected  in  early  life  to  partake  of  these  endowments, 
availed  themselves  of  the  means  and  appliances  thus  afforded  them 
for  advancing  the  boundaries  of  Physical  Science,  and  thus  re- 
flected a new  lustre  upon  the  University  which  had  fostered  their 
earlier  efforts. 

“I  must  also,  I fear,  have  expressed  ni}'-  meaning  ill,  if  the 
purport  of  my  Pamphlet  has  been  construed  into  an  advocacy  of 
any  fresh  organic  changes  in  our  Academical  System. 

“ In  reality,  my  immediate  aim  was  rather  that  of  bringing  into 
effective  operation  the  changes  already  introduced  amongst  us. 

“This  was  my  motive  for  attempting  to  remove  those  prepos- 
sessions, which  prevent  Physical  Science  from  attracting  at  present 
the  same  attention  in  the  University,  as  that  bestowed  upon  the 
other  Departments  of  Learning  recently  recognised. 

“ That  .such  prepossessions  exist,  has  been  shewn  by  the  result  of 
the  recent  Examinations,  for  the  great  disproportion  between  the 
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number  who  ‘ went  out’  in  ITodern  History  and  Mathematics,  as 
compared  to  our  own  School,  evinces,  that  the  two  former  branches 
of  study  are  regarded  by  the  general  mass  of  Students  as  either  more 
easy,  more  attractive,  or  more  useful. 

“ It  would  seem  incumbent  on  the  University,  as  a body,  to  re- 
move, as  far  as  possible,  the  first  of  these  grounds  of  preference  by 
BO  regulating  the  Examinations,  as  that  all  the  newly  recognised 
branches  of  learning,  of  Avhich  the  Student  has  the  option,  should 
present  to  him  an  equal  amount  of  difficulty,  and  that  none  should 
be  deterred  from  engaging  in  any  one,  by  the  fear  of  incurring  more 
expense,  or  encountering  greater  labour,  in  meeting  the  requii-e- 
ments  of  the  School  which  takes  cognizance  of  it. 

“ But  the  task  of  removing  the  two  latter  grounds  of  preference, 
by  shewing  that  his  own  department  is  not  inferior  to  the  others 
in  point  of  interest  or  utility,  devolves  appropriatelj*  upon  the  Pro- 
fessor, and  as  such  may  be  pleaded  as  an  apology  for  the  remarks 
contained  in  my  ‘Inquiry.’ 

“Upon  these  points,  however,  I shall  not  enlarge  further  in 
this  letter,  than  by  pointing  out  a fallacy  which  I believe  operates 
upon  many  minds  in  this  place  to  the  disadvantage  of  the  Physical 
Sciences. 

“It  is  commonly  urged,  that  there  are  certain  leading  facts  with 
respect  to  the  laws,  the  constitution,  and  the  history  of  his  own 
country  or  of  neighbouring  nations,  which  no  one  who  has  any 
regard  for  his  estimation  in  general  society,  or  even  for  the  common 
interests  of  life,  can  allow  himself  to  remain  ignorant  of;  uffiilst  it 
is  contended  that  no  such  imperious  necessity  exists  for  an  ac- 
quaintance with  Natural  Phdosophy.  The  fallacy  here  lies,  not 
m asserting  the  paramount  importance  of  such  facts  as  these,  but 
in  regarding  them  as  the  proper  subjects  for  an  University ’Ex- 
amination ; whereas  it  is  evident,  that  no  one  above  the  rank  of 
a pauper,  or  with  an  intellect  fit  to  manage  his  own  affaii’s,  can 
remain  in  ignorance  of  them.  They  are  not  only  instilled  into  us 
as  children,  but  we  are  reminded  of  them  in  all  the  ordinary 
transactions  of  life — in  our  jouimeys,  in  the  arrangements  of  our 
property,  in  our  party  contests,  and  in  the  political  events  which 
are  passing  daily  before  our  eyes. 

It  cannot,  therefore,  be  doubted,  but  that  the  Examiners  in  the 
School  of  Modem  History  wiU  continue  to  exact  a more  detailed 
and  accurate  acquaintance  with  certain  periods  of  History,  or  with 
particular  phases  of  Government  and  forms  of  legislation,  than  is 
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included  -within  the  floating  and  superflcial  knowledge  on  those 
subjects,  in  which  every  one  is  presumed  to  be  at  home. 

“ And  if  this  be  the  case,  it  might  at  least  be  disputed,  whether, 
to  a person  with  no  decided  bent  towards  this  class  of  Studies,  or 
with  no  view  towards  a Profession  to  which  they  may  be  regarded 
as  preparatory,  the  knowledge  he  will  attain  by  their  prosecution 
will  be  more  useful  or  more  attractive,  than  what  he  would  gain 
by  those  which  fall  under  the  jurisdiction  of  the  School  of  Natural 
Philosophy. 

“ It  may,  for  instance,  be  a fair  question,  whether  a detailed 
acquaintance  with  the  events  of  the  Crusades,  of  the  period  of  the 
Nonnan  Conquest,  of  the  Thirty  Years’  War,  or  of  the  Discovery  of 
the  New  World,  interesting  as  such  pages  of  History  undoubtedly 
are,  would  to  such  persons  be  more  advantageous,  than  an  insight 
into  the  Laws  and  Constitution  of  the  Bodies  which  surround  him, 
and  with  which  he  is  brought  into  contact,  as  Agents  of  good  or 
evil,  at  every  moment  of  his  existence. 

“I  am  far,  indeed,  from  maintaining,  that  an  exclusive  prefer- 
ence is  due  to  the  latter  class  of  studies,  but  am  anxious  that  each 
of  our  Undergraduates  should  decide  for  himself  between  the  three 
departments  of  study  held  out  to  him,  without  being  biassed  by  the 
impression,  that  any  one  of  them  is  surrounded  with  greater  diffi- 
culties, or  by  the  advice  of  those  of  his  seniors,  who,  owing  to  the 
circumstance  of  Physical  Science  having  been  hitherto  but  little 
attended  to  here,  are  perhaps  apt  to  undervalue  its  importance,  for- 
getful of  the  increasing  demand  for  that  sort  of  information  amongst 
our  higher  orders,  arising  out  of  the  greater  attention  now  paid  to 
it  amongst  the  lower. 

“ I remain,  Sir,  your  obedient  servant, 

“CHAELES  DAHBENY.” 


A Letter  to  the  Provost  of  Oriel,  on  University  Extension. 

Oxford,  1865. 


My  dkar  Provost, 

It  seems  hardly  fair  to  impose  upon  you  the  task  of  pe- 
rusing pamphlets  on  University  Extension,  merely  because 
you  have  kindly  consented  on  several  previous  occasions, 
at  a considerable  sacrifice  of  time,  to  undertake  the  labour 
of  presiding  at  meetings  held  for  the  purpose  of  discussing 
that  important  object. 

But,  I fear,  no  alternative  remains  for  me,  but  that  of 
addressing  to  you  these  hasty  remarks  through  the  Press ; 
for  although  the  time  allowed  for  debate  on  Tuesday  next 
might  suffice  for  the  advocacy  of  measures  which  had  been 
freely  ventilated  already,  it  would  hardly  admit  of  my  doing 
justice  to  one  now  brought  forward  for  the  first  time. 

Nor  should  I have  an  opportunity  of  propounding  my 
scheme  at  any  subsequent  Meeting,  at  least  until  after 
Easter,  by  which  time  it  may  be  presumed,  that  the  plans 
of  the  Committee  will  be  so  far  digested,  that  a new  project 
would  scarcely  obtain  a patient  hearing. 

Perhaps,  indeed,  I ought  to  have  availed  myself  of  the 
opportunity  afforded  by  the  preliminary  Meeting  on  the 
16th  inst.,  for  submitting  my  views;  but  as  the  invitation 
contained  in  the  Circular  implied,  that  the  subject  to  be 
then  discussed  related  to  " University  Extension  with  espe- 
cial reference  to  the  education  of  persons  needing  assist- 
ance, and  desirous  of  admission  into  the  Christian  ministry," 

I felt  that  with  every  disposition  to  further  so  desirable  an 
object  I might  safely  leave  it  to  others  better  qualified  than 

myse  to  grapple  with  it,  and  therefore  was  not  present  on 
that  occasion. 

I found  however,  afterwards,  by  the  published  report  of 
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the  proceedings,  that  no  sooner  had  the  question  of  Uni- 
versity Extension  with  reference  to  young  men  intended 
for  Holy  Orders  been  mooted,  than  a feeling  found  ex- 
pression both  amongst  the  clergy  and  the  laity  present, 
that  the  subject  under  consideration  ought  not  to  be  so 
limited. 

Nor  am  I surprised  that  this  should  have  been  the  case, 
for  if  it  be  important  for  the  interests  of  society,  that  an 
University  education  be  provided  for  that  comparatively 
small  portion  of  the  candidates  for  Ordination,  which  does 
not  enjoy  that  privilege  at  the  present  time,  how  grievous 
must  it  seem,  that  the  great  body  of  the  other  two  profes- 
sions which  serve  to  make  up  the  idea  of  an  University, 
should  be  in  a manner  excluded  from  our  own. 

I suppose  it  will  be  admitted,  that  of  the  candidates  for 
Holy  Orders  not  more  than  about  one-twentieth  part  is  at 
the  present  time  unable  to  produce  those  credentials  of  fit- 
ness which  an  academical  degree  is  supposed  to  confer ; 
whilst  that  of  those  engaged  in  the  Legal  and  Medical  pro- 
fessions, it  would  be  going  beyond  the  mark  if  I were  to  say, 
that  one-twentieth  have  enjoyed  that  privilege. 

You  are  reported  to  have  remarked,  on  winding  up  the 
proceedings  of  the  meeting,  that  we  did  not  want  any  more 
Attorneys  or  Apothecaries — a sentiment  in  which  I cordially 
concur,  in  the  sense  which  I am  sure  your  observation  was 
really  intended  to  convey ; for  as  in  these  professions  (may 
I not  say  in  all?)  the  demand  generally  determines  the 
supply,  an  increase  of  attorneys  and  apothecaries  implies 
that  of  litigation  and  sickness  throughout  the  country,  nei- 
ther of  which  conditions  can  be  contemplated  with  satis- 
faction. 

But  although  no  one  need  be  anxious  for  an  augmenta- 
tion in  tlie  quantity  of  the  raw  material,  we  are  all  equally 
interested  in  the  quality  of  the  manufactured  article;  and 
with  respect  to  my  own  profession— for  to  tins  I propose  to 
confine  myself— I would  remark,  that  the  Apothecary  or 
General  Practitioner,  (for  the  terms  are  now  synonymous,) 
includes  that  large  body  of  men  to  whom  is  intrusted  the 
health  of  the  great  bulk  of  the  commumtj  of  nine-tenths. 
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probably,  of  those  resident  in  the  large  towns,  and  of  the 
whole  population,  whether  rich  or  poor,  of  those  whose  lot 
is  cast  in  the  country. 

If,  Mr.  Provost,  it  should  ever  befall  you  to  be  seized  with 
sickness  in  some  country  town  away  from  your  own  resi- 
dence, you  would  have,  as  was  the  case  with  one  of  vour 
brother  Heads  this  summer  at  the  most  critical  period  of 
his  illness,  to  put  up  with  the  services  of  a General  Prac- 
titioner, and  fortunate  would  you  be  if  you  found  yourself 
in  such  good  hands,  as  those  to  which  the  life  of  your  col- 
league on  that  occasion  was  confided. 

But  although  experience  and  mother  wit  may  often  stand 
m stead  of  a good  education,  it  does  not  justify  us  in  dis- 
pensing with  the  latter — or  else  why  were  our  Universities 
established  ? 

Without,  indeed,  balancing  material  against  spiritual  in- 
terests—without  inquiring  even,  how  far  the  latter  are  influ- 
enced by  a healthy  tone  of  feeling  and  morals  pervading  the 
members  of  those  two  professions,  with  which  we  are  brought 
into  the  most  intimate  relation,  not  on  one  only,  but  on  six 
. days  in  the  week— it  is  sufficient  for  me  to  say,  that  for  the 
physical  well-being  of  society,  a well-informed  and  well- 
educated  body  of  law3mrs  and  medical  men  is  of  primary 
necessity.  And  I need  not  suggest  to  one,  who  like  your- 
self belongs  to  a family  Avhich  has  furnished  so  many  dis- 
tinguished members  to  the  medical  profession,  what  a good 
education  adapted  for  the  latter  class  of  perons  really  in- 
volves. 

You  will,  I am  sure,  agree  with  me,  that  it  embraces  some- 
thing more  than  the  regulation  standard  of  professional  at- 
tainments; that  it  implies  a general  development  of  the 
acuities  of  the  mind  by  early  discipline— some  amount  of 
general  information  on  subjects  unconnected  with  the  pro- 
essiou— Uie  habits  and  feelings  of  gentlemen— and  a moral 
and  religious  training. 

Now  let  us  briefly  consider  how  far  these  several  re- 
quisites are  secured  by  the  present  ordinary  routine  of 
medical  education. 
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The  youthful  aspirant  to  the  privilege  of  piloting  her 
Majesty’s  suhjeets  through  the  most  difficult  quicksands  of 
disease  has  no  sooner  left  his  graramaivschool,  than  he  be- 
comes apprenticed  to  an  apothecary,  witli  whom  he  spends 
at  least  three  years — it  was  formerly  fiver— engaged  in  the 
mechanical ' employment  of  compounding  medicines,  and 
happy  if  he  can  pick  up  from  time  to  time  such  scattered 
crumbs  of  medical  information  as  may  fall  from  his  master  s 
dispensing  table.  After  this  he  is  sent  for  about  three  years 
to  London,  where  he  has  at  one  and  the  same  time  to  com- 
mence those  scientific  studies  which  are  to  form  the  founda- 
tion of  his  professional  education,  and  at  the  same  time  to 
build  up  that  superstructure  of  medical  and  surgical  know- 
ledge, which  is  to  serve  him  as  his  guide  through  the  intri- 
cacies of  private  practice  during  the  rest  of  his  life. 

He  is,  in  short,  to  acquire  a mastery  at  once  over  such 
sciences  as  Chemistiy,  Anatomy,  Physiology,  Botany,  Mateiia 
Medica,  and  the  theory  and  practice  of  Medicine ; and  to 
crown  it  all,  he  must  attend  to  the  clinical  instruction  af- 
forded in  the  great  medical  schools  of  the  metropolis. 

And  thus  whilst  he  has  perhaps  six  or  seven  daily  lec- 
tures on  different  subjects  to  attend  to,  he  must  find  time 
nevertheless  to  go  through  the  process  which  is  technically 
called  ivalking  the  Hospitals.  With  all  our  devotion  to 
the  Peripatetic  Philosophy,  we  Oxonians,  I imagine,  would 
hardly  attach  much  value  to  such  Peripatetic  teaching 
as  this. 

It  is  much  the  same  as  if  a youth  destined  for  Holy 
Orders  were,  after  leaving  school,  to  be  boarded  in  the 
house  of  a country  Curate,  in  order  to  learn  what  he  could 
pick  up  of  the  details  of  parochial  work,  and  after  this, 
without  passing  through  the  University,  were  to  be  trans- 
ferred at  once  to  some  Theological  Seminary,  where  he 
would  be  indoctrinated  at  one  and  the  same  time  in  what 
are  styled  “the  Humanities,”  and  in  the  mysteries  of  theo- 
logical lore— mingling  in  his  poor  bewildered  brain  Cicero 
with  St.  Augustine,  and  Plato  with  Chrysostom. 

So  much  for  the  professional  training  to  which  the  as- 
pirant to  medical  practice  is  subjected. 
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But  what  shall  we  say  of  that  othex’  portion  of  a sound 
and  libei'al  education,  which  comes  under  the  categoiy  of 
moral  and  I’eligious  training? 

The  medical  student,  at  the  most  critical  period  of  his 
life,  is  plunged  into  the  midst  of  a vast  metropolis  without 
the  slightest  moral  sixpervision,  the  smallest  check  over  his 
conduct  or  demeanour  ! 

All  thiit  is  required  from  him  as  a passport  to  the  pi'ivi- 
leges  of  a Practitioner  is  that  he  should  produce  certificates 
of  having  been  present  for  a certain  fixed  time  at  the  pre- 
scribed courses  of  lectures,  and  at  the  clinical  practice  of  the 
Hospitals;  as  well  as  of  his  having  arrived  at  the  recog- 
nised standard  of  medical  knowledge,  as  tested  by  his  ex- 
amination. 

Of  his  attainments  in  other  respects  no  account  is  taken, 
except  that  a modicum  of  Latin  is  expected  ; nor  is  it  likely 
that  any  moral  delinquencies  he  may  have  been  guilty  of 
would  ever  reach  the  ears  of  his  Examiners,  even  if  they 
felt  it  within  the  range  of  their  jurisdiction  to  take  cogni- 
zance of  them. 

Now,  without  underrating  the  merit  of  the  lectures,  the 
value  of  the  professional  instruction  imparted,  or  even  the 
sdent  infiuence  which  a high  and  healthy  tone  of  morality 
on  the  part  of  the  teachers  must  often  exert  upon  the  cha- 
racter of  the  pupil,  I cannot  but  contend  that  such  a sys- 
tem, or  rather  want  of  system,  might  admit  of  improve- 
ment. 


If,  for  example,  the  time  allotted  to  apprenticeship  with 
a country  apothecary  were  applied  to  an  attendance  on 
scientific  lectures  in  Oxford,  it  cannot  be  disputed,  that 
the  student,  when  he  afterwards  repaired  to  London,  would 
be  in  a better  condition  to  reap  advantage  from  the  clinical 
instruction  thus  afforded,  and  at  the  same  time  more  able 

o give  his  undivided  attention  to  the  practical  details  of 
Ins  profession. 

And.  moreover,  without  pretending  that  the  system  of 
moral  superintendence  pursued  in  Oxford  is  as  complete 
1 might  be  made,  no  one  can  doubt  that  certain  checks 
are  imposed  upon  immorality,  and  that  a higher  tone  of 
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feeling  previiils  amongst  the  young  men  than  is  general 
elsewhere. 

But  it  will  be  said,  that  however  desirable  a University 
edueation  itself  may  be,  it  is  out  of  the  reach  of  the  ma- 
jority of  medical  students,  who  can  neither  afford  the  time 
nor  the  expense  of  availing  themselves  of  such  a system, 
as  they  would  be  compelled  to  occupy  on  the  Classics  the 
time  tluit  is  required  for  the  study  of  their  profession,  and 
also  would  be  entangled  in  expenses  which  would  far  exceed 
their  limited  means. 

Now  there  is  some  truth  in  this  objection,  mingled  with 
a good  deal  of  fallacy. 

With  regard  to  the  studies  which  would  be  imposed  upon 
him,  it  seems  to  me,  that  even  under  the  existing  regula- 
tions, which  might  not  improbably  be  hereafter  relaxed  in 
favour  of  the  medieal  student,  the  amount  of  classical  know- 
ledge required  is  not  more  than  a youth  of  moderate  abili- 
ties and  diligent  habits  might  readily  master  during  the 
first  year  of  his  Undergraduateship,  so  as  to  enable  him  to 
secure  the  two  remaining  ones  exclusively  for  those  sciences 
which  are  in  direct  connection  with  his  future  pi’ofession. 

And  I am  by  no  means  sure,  that  a student  would  be 
a loser  in  the  long  run  by  having  his  mind  directed,  during 
the  early  portion  of  the  time  he  spends  at  college,  to  other 
than  scientific  acquirements. 

I am  not  one  of  those,  whose  attachment  to  Physical 
Science  leads  them  to  disparage  the  devotion  even  of  the 
whole  period  of  academical  life  to  classical  and  mathema- 
tical studies,  on  the  part  of  youths  who  are  able  and  willing 
to  obtain  a full  mastery  over  these  subjects. 

The  grasp  of  mind  resulting  from  this  early  and  severe  dis- 
cipline may  often  compensate  for  the  postponement  of  purely 
professional  pursuits  to  a period  later  than  is  common. 

The  late  Sir  Robert  Peel  was  not  the  worse  statesman, 
Gladstone  a less  skilful  financier,  or  Sir  lloundell  Palmer 
a less  accomplished  lawyer,  for  having  had  their  ambition 
during  their  stay  in  Oxford  limited  to  the  achievement  of 
the  highest  academical  distinctions.  Nor  is  it  uncoramou 
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for  a physician  who,  from  his  attachment  to  academical 
studies,  had  begun  his  scientific  ones  later  than  his  com- 
rades, to  outstrip  them  afterwards  in  the  race  of  life  owing 
to  the  superiority  of  his  mental  training. 

But  what  does  seem  to  me  a subject  of  regret  is,  that 
a young  man  who  wants  either  the  disposition  or  the  ability 
to  advance  beyond  the  threshold  of  classical  learning  should, 
after  having  gone  through  the  preseribed  ordeal  of  INIodera- 
tions,  be  precluded  from  the  acquisition  of  other  knowledge 
more  congenial,  by  the  necessity  of  getting  up  the  few  books 
of  Greek  and  Latin  which  are  required  for  his  final  Pass 
Examination;  the  onlj'^  result  of  this,  to  him,  irksome  pro- 
cess being,  that  he  leaves  the  University  with  a distaste  for 
all  sorts  of  literary  occupation  in  after  life. 

The  beau  ideal,  however,  which  has  been  above  sketched 
out  for  the  education  of  a youth  of  high  intellect,  and 
ardent  love  of  learning,  requires  for  its  realization  the  eom* 
mand  both  of  time  and  money,  and  the  ordinary  medical 
student  will  no  doubt  be  glad  to  avail  himself  of  the  relief 
afforded  by  the  late  University  Statute  by  escaping  at  an 
earlier  period  from  the  trammels  of  the  Classics. 

He  would,  however,  apply  to  his  new  studies  with  a mind 
developed  by  a better  preliminary  training,  and  may  there- 
fore be  expected,  in  the  course  of  the  two  remaining  years 
spent  at  the  University,  to  overtake  those  who  may  have 
commenced  them  a year  earlier. 

And  then  with  regard  to  the  cost  of  his  education,  there 
seems  no  reason  why  his  necessary  expenses  at  the  Univer- 
sity should  exceed  those  he  would  incur  during  a similar 
time  spent  at  the  Hospitals. 

In  spite  of  all  that  has  been  said  or  written  on  the  great 
Bread  and  Butter  question,  I contend,  that  a better  dinner 
than  is  supplied  at  the  ehop-houses  to  which  the  Hospital 
students  in  Loudon  resort,  may  be  had  at  many  Colleges 
and  Halls  at  a price  almost  as  moderate.  And  it  is 
notorious  that  even  a humble  lodging  in  the  City  would 
cost  more  than  the  rent  of  a set  of  rooms  in  most  of  our 
colleges. 

The  sum,  too,  which  a medical  Apprentice  disburses  to 
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the  Apothecary  wlio  lodges  and  boards  him  during  the  time 
he  engages  his  services  as  the  compounder  of  his  medicines, 
would  go  a great  way  towards  the  payment  of  battels  for 
a three  years’  residence  in  Oxford. 

Nevertheless  it  must  be  coufessed,  that  a difficulty  pre- 
sents itself  to  the  residence  of  a medical  student  within  the 
walls  of  our  colleges,  which  cannot  so  easily  be  got  over. 

Not  only  do  the  general  habits  of  our  Undergraduates, 
their  luxurious  entertainments,  their  expensive  amusements, 
and  the  disproportionate  importance  now  attached  to  ath- 
letic exercises,  ill  accord  with  the  course  of  life  prescribed 
to  those  who  enter  upon  this  laborious  Profession,  but  the 
tone  of  thought,  and  the  line  of  study,  which  are  in  har- 
mony with  the  career  of  one  intended  for  Holy  Orders, 
is  hardly  such  as  he  would  find  suitable  to  his  future  vo- 
cation. 

A young  man,  therefore,  drafted  into  a college  tenanted 
by  the  ordinary  set  of  Oxford  Undergraduates,  would  either 
feel  himself  out  of  his  element,  and  cut  off  in  a great  de- 
gree from  the  sympathies  of  those  about  him,  or  else,  by 
adopting  their  habits  and  modes  of  thinking,  w'ould  be  apt 
to  acquire  a distaste  for  the  studies  which  are  to  qualify  him 
for  his  future  career. 

Accordingly,  even  those  who  would  prefer  the  system  of 
merging  in  the  general  body  of  Undergraduates  those  youths 
of  slender  means,  for  Avhom  they  are  anxious  to  supply  the 
means  of  academical  education  as  preparatory  to  the  Chris- 
tian ministry,  may  well  hesitate,  before  they  attempt  to  ex- 
tend this  plan  to  the  class  whose  interests  we  are  now  con- 
sidering. 

Two  schemes,  however,  may  be  suggested,  either  of  which 
would  seem  calculated  to  meet  the  difficulty. 

The  first  is  one  which  involves  no  change  in  the  existing 
system,  as  it  merely  takes  advantage  of  facilities  already 
open  to  us,  either  by  the  extension  of  existing  Halls,  or  by 
the  setting  up  of  new  ones;  all  that  is  required  being  to 
erect  an  Establishment  under  academical  rules,  spacious 
enough  to  admit  a considerable  body  of  medical  students — 
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managed  witli  such  attention  to  economy  as  to  reduce  their 
expenses  to  a minimum — and  holding  out  to  them,  from 
the  number  received,  no  temptation  to  cultivate  any  great 
degree  of  intimacy  with  the  richer  members  of  the  other 
Colleges. 

No  doubt  this  isolation  would  be  in  itself  an  evil,  but  it 
seems  an  inevitable  one,  if  we  are  to  retain  this  class  of 
students  within  our  precincts  at  all ; and  at  any  rate  they 
would  form  a less  completely  detached  body  than  they  do 
at  present  in  London,  and  although  not  in  habits  of  daily 
intercourse  with  the  members  of  other  Societies,  would  not 
be  beyond  the  influence  of  the  genius  of  the  place. 

The  other  scheme  is  the  one  which  has  found  an  advo- 
cate in  Dr.  Temple,  and  is  proposed  for  adoption  by  the 
Dean  of  Clirist  Church. 

It  proposes  to  allow  any  student,  without  attaching  him- 
self to  any  Hall  or  College,  to  graduate  here,  upon  pro- 
ducing certificates  of  attendance  on  certain  courses  of  lec- 
tures, after  passing  the  ordinary  academical  examinations. 

As  this  scheme  would  remove  a large  class  of  our  stu- 
dents from  all  discipline  or  superintendence  beyond  what 
could  be  imposed  by  the  University  authorities,  I should  be 
averse  to  its  adoption,  unless  a dogged  opposition  to  other 
means  of  University  extension  forces  it  upon  us,  as  the  only 
method  of  meeting  the  wants  of  society. 

In  the  meantime  it  may  be  enough  to  remark,  that  the 
isolation  which  might  be  urged  as  an  objection  to  the  pre- 
vious plan  applies  equally  to  this,  as  the  same  causes,  which 
render  the  medical  students  a separate  and  detached  class 
in  London,  would  operate  upon  them  equally  here,  whether 
they  were  concentrated  in  one  building,  or  distributed  in 
lodgings  throughout  the  city. 

I should  prefer,  therefore,  the  former  scheme,  at  lea^t 
under  present  circumstances,  as  the  most  feasible,  provided 
only  that  means  could  be  found  for  defraying  the  inevitable 
expense  which  its  adoption  would  at  first  entail. 

Foi  its  success  depends  upon  providing  accommodation 
at  once  to  a body  of  students,  belonging  to  the  same  rank 
of  life,  and  intended  for  the  same  profession,  sufl&ciently 
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considerable,  to  render  it  unnecessary  for  them  to  seek  for 
soeiety  elsewhere. 

But  this  difficulty  might,  as  it  appears  to  me,  be  got 
over,  by  procuring,  either  from  the  funds  of  the  University 
or  from  private  individuals,  the  sum  requisite  for  erecting 
a plain  but  spacious  building,  to  be  let  for  a moderate  rent 
to  some  person  approved  by  the  committee  who  might  bo 
willing  to  undertake  the  risk  of  accommodating  and  board- 
ing on  easy  terms  a sufiicient  number — say  thirty  or  forty 
— of  young  men  destined  for  the  medical  profession.  And 
it  would  be  but  just,  that  as  the  experiment  is  a new  one, 
a sum  should  also  be  provided,  by  the  aid  of  one  or  other 
of  the  expedients  suggested,  for  guaranteeing  to  him,  dur- 
ing a certain  time,  a portion  at  least  of  any  loss  he  might 
sustain. 

I eonceive,  therefore,  that  no  contribution  to  the  great 
cause  of  Academical  Extension  would  be  more  serviceable, 
than  that  of  joining  with  others  to  create  a fund,  for  erect- 
ing such  a building,  and  for  affording  the  requisite  guarantee 
to  the  person  who  might  engage  in  such  an  undertaking — 
and  I should  be  quite  willing,  if  others  vrould  come  forward, 
to  take  my  share  in  the  speculation,  by  subscribing  £100 
towards  these  objects. 

It  may  be  asked,  perhaps,  why  at  an  advanced  period  of 
life,  I should,  for  the  first  time,  be  so  earnest  in  inviting  to 
the  Universities  a class  of  youths  who  never  before  appeared 
to  engage  my  sympathies. 

But  it  would  have  been  a mockery  to  invite  a medical 
student  to  Oxford  at  a time  when  Physical  Science  formed 
no  part  of  the  University  curriculum,  when  Chemistry  was 
relegated,  like  a sort  of  occult  Science  or  black  Art,  to  the 
underground  apartments  of  the  old  Ashmolean  building, 
with  an  endowment  so  scanty,  that  my  worthy  predecessor 
was  compelled  from  lack  of  means  to  keep  down  his  scientific 
aspirations,  and  treat  such  pursuits  as  quite  subordinate  to 
his  medical  duties ; and  when  Anatomy  had  no  status  in  the 
University,  and  was  left  to  the  scanty  encouragement  doled 
out  to  it  by  a private  college. 
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Bat  since  the  period  alluded  to,  the  University,  in  obedi- 
ence, as  some  will  have  it,  to  the  pressure  from  without, 
but,  as  I would  rather  believe,  from  a due  appreeiation  of 
the  duties  imposed  upon  it  as  trustee  to  the  large  funds  for 
educational  purposes  placed  at  its  disposal,  has  not  only  re- 
cognised the  class  of  studies  alluded  to,  but  has  also  erected 
a building  for  their  cultivation,  which,  in  its  Collections  of 
Natural  History,  its  Lecture  Rooms,  its  Library,  its  Dis- 
secting Rooms,  and  its  Laboratories,  furnishes  all  the  ap- 
plianees  for  scieutifie  research  which  the  most  ardent  stu- 
dent can  desire,  and  which  is  under  the  direction  of  a staff 
of  professors  who,  to  say  the  least,  will  not  suffer  by  com- 
parison with  those  of  any  other  rival  establishment  in  Great 
Britain. 

Yet  with  all  this  it  eannot  be  considered  quite  satisfactory, 
when  we  find  that  whilst  everything  else  in  this  country  is 
in  a state  of  progression,  the  University  in  point  of  numbers 
should  remain  stationary,  and  that  scarcely  more  students 
should  resort  to  it,  thau  was  the  case,  when  England  was 
so  much  less  populous,  so  much  less  wealthy,  and  so  mueh 
less  eager  for  knowledge  than  at  present. 

I have  indeed  heard  it  maintained,  that  Oxford  must 
have  been  prineipally  designed  for  the  clerical  profession, 
because  its  founders  were  principally  Ecclesiastics,  and  be- 
cause its  endowments  were  in  a great  measure  confined  to 
persons  in  Holy  Orders. 

But  it  must  be  recollected,  that  in  mediseval  times  most 
of  the  available  wealth  of  the  country,  and  all  its  learning, 
were  centred  in  the  Clergy,  and  that  the  only  instructors 
that  could  be  found  for  youth  were  taken  from  their  ranks. 

And  at  any  rate  the  earliest  of  our  Benefactors,  Walter 
de  Merton,  evinced  his  repugnance  to  too  close  an  associa- 
tion with  the  clerical  profession,  in  interdicting  any  member 
of  a Monastic  Order  from  holding  a Fellovvship  in  his  col- 
lege;  and  our  own  noble  Founder,  although  himself  a Pre- 
late, recognised  to  the  full  the  threefold  division  of  human 
knowledge  into  theological,  moral,  and  physical,  by  esta- 
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blishiug  for  his  College  and  for  the  University  generally, 
a Prselector  in  each  of  these  departments. 

It  is  hard  to  say,  how  far  the  exemption  which  the  Col- 
leges obtained  from  the  fate  which  awaited  the  conventual 
establishments  in  the  reign  of  Henry  VIII.  might  depend 
upon  his  recognition  of  their  claims  to  be  considered  as  the 
appendages  of  a great  University ; but  at  least  it  is  certain, 
that  if  the  legislature  in  subsequent  days  had  regarded  them 
merely  as  parts  of  a great  Ecclesiastical  Seminary,  it  would 
have  felt  its  duty  to  act,  as  other  nations  have  done,  in 
providing  for  the  community,  centuries  ago,  something 
more  comprehensive. 

France  had  her  Sorbonne,  but  did  not  therefore  consider 
it  less  necessary,  even  under  the  old  Eegime,  to  establish 
the  University  of  Paris  ; and  in  like  manner  Oxford,  so  long 
as  it  enjoys  the  privileges  and  protection  afforded  to  it  as 
a national  University,  cannot  escape  from  the  responsibilities 
which  that  designation  involves. 

Hoping  that  you  may  still  for  many  years  continue  to 
adorn  the  distinguished  Society  over  which  you  have  so 
long  presided, 

I remain,  my  dear  Provost, 

Very  faithfully  youi’s, 

CHARLES  DAUBENY. 


Botanic  Gaeden, 
Dec.l,  1S65. 
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A S it  answers  no  good  purpose  to  overstate  one’s  case, 
I am  desirous  of  availing  myself  of  this  opportunity  to 
correct  my  estimate  of  the  number  of  lectures  which  London 
Medical  Students  are  required  to  attend  as  a condition  of 
obtaining  a Licence,  at  the  College  of  Surgeons,  the  Society 
of  Apothecaries,  or  the  College  of  Physicians. 

Although  I have  no  doubt  of  the  correctness  of  the  infor- 
mation I received  on  that  point  with  reference  to  a former 
period,  more  especially  as  it  accords  with  my  own  recollec- 
tions on  the  subject,  it  appears  from  the  Report  with  which 
I have  been  favoured  by  an  eminent  practitioner  connected 
with  one  of  the  principal  metropolitan  Hospitals,  that  the 
present  regulations  are  as  follows : — 


1st  JFinter  Series — weekly. 
Anatomy  ...  4 Lectures 

Physiology  . . 4 

Chemistry  ...  3 

Sm-gery  ...  3 

14  weekly 

2nd  Winter  Series — weekly. 
Medicine  ....  3 
Surgery  ....  3 

Anatomy  not  com- 
Physiology  J pulsoiy  ^ 


1st  Summer  Series — weekly. 
Materia  Medica  . 4 Lectures 

Botany  ....  3 

Practical  Chemistry  3 
Comparative  Anatomy  3 

13  weekly 

2nd  Summer  Series — weekly. 
Midwifery  ...  4 

Forensic  Medicine . 2 

Clinical  Medicine  . 1 

Clinical  Surgery  . 1 


14  weekly  8 weekly 

Srd  Winter  Series — weekly. 

Medicine  (optional)  ....  3 Lectures 

Clinical  Medicine  . ...  1 

Clinical  Surgery  . . . . .1 


5 weekly. 
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The  fact,  however,  still  remains,  that  under  the  existing 
system  the  scientific  education  regarded  as  preparatory  to 
the  strictly  professional  courses,  commences  at  the  same 
period  at  which  the  student  repairs  to  London  for  the  pur- 
pose of  acquiring  a knowledge  of  the  theory  and  practice 
of  Medicine.  Indeed  it  cannot  be  otherwise,  except  in  those 
rare  cases  where  the  apprentice  resides  in  a large  city  in 
which  lectures  are  delivered  on  scientific  subjects. 

It  may  indeed  be  true,  that  the  regulations  with  regard  to 
medical  apprenticeships  are  so  far  relaxed,  that  a young  man 
is  not  precluded  in  consequence  from  entering  upon  the 
former  class  of  studies  before  he  resorts  to  the  metropolis ; 
but  where  in  the  ordinary  course  of  things,  I may  ask,  is 
he  to  obtain  the  requisite  means  of  doing  so,  except  it  be 
by  resorting  to  one  or  other  of  our  Universities? 

And  unless  he  goes  there,  where  is  he  to  spend  the  three 
years,  or  thereabouts,  which  intervene  in  the  life  of  most 
students,  between  the  time  of  his  leaving  school,  and  that  at 
which  he  is  considered  old  enough  to  go  up  to  London,  ex- 
cept it  be  in  the  house  of  an  apothecary  or  general  prac- 
titioner, who  receives  him  on  the  footing  of  an  apprentice, 
and  employs  him  chiefly  in  compounding  his  medicines? 

Accordingly  it  is  not  too  much  to  say,  that  a length  of 
time  sufficient  for  obtaining  an  Oxford  degree  is  in  the 
majority  of  cases  consumed  in  discharging  the  mechanical 
duties  of  an  apprentice,  and  that  the  premium  required  for 
the  privilege  of  acting  in  that  capacity  will  be  nearly  as 
great  as  that  which  would  carry  him  through  the  University 
at  a frugal  rate  of  living. 

It  appears  from  a pamphlet  put  forth  by  the  Principal  of 
St.  Mary  Hall,  that  the  class  of  Undergraduates  under  his 
superintendence,  consisting  of  youths  who  consent  to  live 
upon  the  economical  plan  which  he  has  introduced  into  his 
Hall,  are  lodged,  boarded,  and  maintained,  at  a sum  not  ex- 
ceeding £80  per  annum,  including  all  necessary  expenses 
excepting  clothes,  books,  and  journeys. 

The  only  class  of  Medical  Students,  therefore,  which  can 
hope,  at  a much  smaller  outlay  thau  this,  to  reach  that  stage 
in  their  medical  education,  which  commences  in  Loudon,  is 
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the  one  whose  parents  or  guardians  are  themselves  Medical 
Practitioners. 

They,  of  course,  living  at  home,  may  be  gainers,  in  point 
of  economy  at  least,  by  adhering  to  the  present  system,  but 
others,  who  have  to  look  out  for  board  and  lodging  else- 
where, might  find  their  account  in  resorting  during  Term  to 
a frugal  Hall  at  Oxford,  and  by  prosecuting  the  routine  of 
their  duties  as  apprentices,  with  some  General  Practitioner 
in  the  Vacations.  It  is  to  this  description  of  students  that 
ray  remarks  principally  are  addressed,  for  with  respect  to 
the  wealthier  members  of  the  community,  whose  tastes  lead 
them  to  select  this  profession,  I know  of  no  change  neces- 
sary for  inducing  them  to  acquire  at  the  University  the 
elements  of  a sound  and  complete  medical  education,  ex- 
cepting one  grounded  upon  a proposition  contained  in  an- 
other pamphlet  of  Dr.  Chase’s,  published  some  years  ago, 
and  entitled  “ The  Voluntary  System  applied  to  University 
Examinations,”  namely,  that  candidates  for  a Degree  should 
be  permitted  to  pass  each  Examination  as  soon  as  they  find 
themselves  prepared  for  it.  This  indulgence  I would  extend 
to  the  Responsions  and  Moderations  only,  thus  permitting 
the  Medical  Student  to  commence  his  scientific  studies  at 
as  early  a period  as  he  pleased,  upon  his  giving  proofs  of 
that  classical  and  mathematical  knowledge  which  the  Uni- 
versity has  laid  down  as  the  foundation  of  a liberal  educa- 
tion, but  at  the  same  time  not  abridging  the  period  of  his 
residence  within  the  University. 

The  same  indulgence  would  confer  a great  boon  also  upon 
the  poorer  students,  enabling  them,  if  they  came  up  from 
school  primed  with  the  requisite  amount  of  classical  and 
mathematical  knowledge,  to  devote  the  whole  period  of  their 
Undergraduate  life  to  the  scientific  studies  connected  with 
their  future  profession,  and  thus  to  go  up  to  London  at  twenty 
or  one-aud-twenty,  with  minds  sufficiently  developed  and 
informed  to  reap  full  advantage  from  the  Clinical  Lectures 
and  instruction  afforded  at  the  great  London  Hospitals. 

And  I am  quite  sure,  that  even  if  by  so  doing  their  en- 
trance into  practice  were  deferred  till  the  age  of  three  or 
four-and-tweutj'^,  they  would  ultimately  be  gainers  profes- 
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sionally,  by  the  better  teaching  and  more  sound  knowledge 
which  they  had  thus  acquired. 

Some  of  my  medical  friends  appear  to  think  that  I have 
underrated  in  my  Pamphlet  the  amount  of  general  know- 
ledge required  from  a London  Medical  Student,  before  enter- 
ing upon  his  professional  examination. 

It  may  be  right,  therefore,  to  state,  for  the  information  of 
the  public,  that  at  the  College  of  Surgeons  in  London,  in 
1866,  English  Grammar  and  Composition,  Arithmetic,  Geo- 
graphy, History,  and  the  first  book  of  Euclid  will  be  re- 
quired, in  addition  to  that  knowledge  of  Latin  which  is 
tested  by  the  translation  of  a passage  in  the  first  book  of 
CEesai’’s  “ Commentaries.”  The  other  subjects,  on  which  pa- 
pers are  set  in  the  preliminary  examination,  are  not  com- 
pulsory in  the  case  of  those  who  evince  some  acquaintance 
with  the  elements  of  Chemistry,  or  of  Botany  and  Zoology. 

In  conclusion,  I would  ask,  whether  the  objection  to  placing 
Medical  Students  together  without  intermixture  with  others 
would  not  equally  apply  to  those  intended  for  the  clerical 
profession,  and  whether  in  both  cases  the  objection  might  not 
be  got  over,  by  founding  a Hall  for  poor  Students  intended 
for  all  the  three  professions,  appropriating  one  half  of  the 
accommodation  afforded  to  those  who  propose  to  devote 
themselves  after  Moderations  to  studies  preparatory  to  the 
Christian  ministry,  and  the  other  moiety  in  equal  propor- 
tions to  those  proposing  to  enter  upon  the  branches  of  learn- 
ing initiatory  to  the  professions  of  Law  and  Medicine? 

Such  a scheme  would  meet  the  views  of  all  persons,  ex- 
cepting those  who  attach  importance  to  mingling  in  the 
same  Society  the  poor  and  the  rich ; but  however  desirable 
it  may  be,  that  students  intended  for  different  professions 
should  associate  together,  I cannot  see  any  advantage  in 
bringing  those  in  narrow  circumstances  into  constant  daily 
communication  with  those  of  ampler  means,  the  only  con- 
sequence of  which,  I apprehend,  would  be,  either  a con- 
stant striving  on  their  part  to  rival  the  latter  in  their 
expenses  and  pursuits,  or  a feeling  of  jealousy  towards 
them,  and  a craving  for  those  indulgences  in  which  they 
are  unable  to  participate. 
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Should  this  suggestion  find  no  greater  favour  than  the 
one  contained  in  my  Letter,  I only  know  of  one  other  to 
fall  back  upon,  namely,  that  of  allowing  the  members  of 
the  existing  Colleges  and  Halls  to  enter  as  apprentices  to 
some  of  the  general  practitioners  of  the  place,  and  to  board 
and  lodge  in  the  town,  after  they  have  passed  their  Modera- 
tions, and  have  commenced  the  scientific  studies  which  are 
to  prepare  them  for  their  future  calling. 
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British  Association  Meeting,  Nottingham,  1866. 

ECONOMIC  SCIENCES  AND  STATISTICS. 

PliOFESSOE  ROGEliS,  1’eESIUKKX,  IN  THE  CjlAlK. 


J^R.  DAUBENY  communicated  a statement  of  the  number 
of  degrees  of  Bachelor  iu  Arts  conferred  by  the  Uni- 
versity of  O-Kford  each  year,  from  the  middle  of  the  seven- 
teenth century  down  to  the  present  time,  from  which  it 
would  appear  that  the  increase  in  that  respect  which  has 
taken  place  is  by  no  means  proportionate  to  the  progress  of 
the  country,  in  population,  wealth,  and  intelligence. 

Amongst  the  causes  which  have  led  to  this  result,  he 
would  suggest  as  one,  the  circumstance  that  an  University 
education,  instead  of  being  regarded,  as  is  the  case  in  other 
countries,  the  fitting  preparation  for  all  the  liberal  pro- 
fessions, has  by  us  been  chiefly  confined  either  to  youths 
educated  for  the  Church,  or  to  those  not  intended  for  anv 
profession  at  all. 

Confining  himself  to  the  Medical  Profession,  he  had 
ascertained,  that  the  number  of  Graduates  had  sunk  in 
0.\ford  from  about  four  annually  to  every  five  millions  of 
the  population,  which  was  the  case  two  centuries  ago,  to 
less  than  one  at  the  present  time.  * 

The  reasons  assigned  for  medical  students  so  rarely  re 
sorting  for  their  education  to  the  University,  may  be  briefly 
stated  as  follows  ; — ^ 

1.  The  prevailing  notion,  that  neither  professional  know- 
edge,  nor  even  the  sciences  regarded  as  preparatory  to  it 
can  be  acquired  so  well  there  as  elsewhere. 
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2.  The  large  outlay  which  a University  education  is  sup- 
posed to  entail. 

3.  The  necessity  imposed  upon  the  student  of  devoting 
the  greater  part  of  his  time  during  his  residence  to  the 
dead  languages,  thus  throwing  hack  pursuits  of  a more 
professional  character  to  a later  period  of  life  than  that 
at  which  they  are  commenced  elsewhere. 

4.  The  danger  of  acquiring  habits  and  tastes  incompatible 
with  the  successful  career  of  a medical  man,  from  daily 
intercourse  with  a class  of  youths  intended  for  different 
walks  in  life. 

Now  the  first  of  these  obstacles  has  been  removed,  so  far 
as  relates  to  the  preliminary  studies,  by  the  recent  esta- 
blishment in  Oxford  of  a staff  of  Professors  as  efficient,  and 
of  means  and  appliances  for  the  prosecution  of  Chemistry, 
Anatomy,  and  the  like,  as  ample,  as  are  to  be  found  in  anj' 
other  rival  institution,  whilst  with  regard  to  studies  purely 
professional,  it  is  conceived  that  they  can  be  best  acquired 
after  the  preliminary  ones  are  fully  mastered,  and  may 
therefore  be  reserved  with  advantage  till  the  time  when  the 
necessary  residence  in  the  University  has  been  completed. 

Secondly,  that  the  large  sum  supposed  to  be  required  for 
an  Oxford  education,  arises,  not  from  the  charges  of  board, 
lodging,  and  tuition,  which  every  student  must  incur,  but 
from  the  expensive  habits  and  costly  amusements  in  which 
so  many  indulge.  The  latter,  therefore,  might  be  avoided 
by  any  body  of  youths,  who  were  sufficiently  considerable 
in  point  of  numbers  to  associate  chiefly  amongst  themselves, 
and  who  were  placed  where  they  would  not  be  in  constant 
communication  with  students  of  ampler  means  and  different 
pursuits. 

Thirdly,  the  objection  raised  from  the  undue  postpone- 
ment of  their  studies  has  been  already  in  part  removed  by 
the  new  regulation,  which  enables  the  Undergraduate  to 
terminate  his  classical  reading  after  two  years  of  residence 
at  the  University. 

Fourthly,  in  reply  to  those  who  apprehend  that  habits 
unfitting  for  a medical  man  are  likely  to  be  acquired  by 
a residence  at  the  University,  it  was  suggested,  that  the 
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risk  of  this  would  be  much  lessened  by  establishing  a Hall 
or  College  which  should  be  resorted  to  principally  by  me- 
dical students,  who  would  thus  form  a community  of  their 
own,  and  feel  less  temptation  to  join  in  the  pursuits  of  the 
wealthier  and  idler  portion  of  Oxford  society. 

It  is  not,  however,  suggested  that  Oxford  should  be  sub- 
stituted for  London  as  a place  for  acquiring  clinical  instruc- 
tion. All  that  is  maintained  is,  that  the  preparatoi’y  studies, 
such  as  Chemistry  and  Anatomy,  may  be  mastered  as  well 
out  of  London,  as  in  it,  and  that  it  can  never  be  advisable 
that  the  acquisition  of  so  large  a part  of  that  knowledge, 
which  is  looked  for  from  an  aspirant  to  a Medical  Degree, 
should  be  compressed  within  the  short  compass  of  the  time 
he  is  expected  to  reside  in  the  Metropolis,  whilst  all  the 
previous  years  of  his  life,  since  the  period  of  his  leaving 
school,  have  been  engrossed  by  an  apprenticeship  to  an 
apothecary,  with  few  opportunities  of  learning  anything  be- 
yond the  art  of  compounding  medicines. 

Would  it  not,  it  was  asked,  be  more  advantageous  to 
a large  proportion,  at  least,  of  these  students,  if,  before 
they  were  considered  old  enough  to  reside  in  London, 
exempt  from  all  moral  supervision,  they  were  to  spend  half 
the  year  in  keeping  terras  at  the  University,  and  in  there 
obtaining  a sound  knowledge  of  those  sciences  which  con- 
stitute the  basis  of  a medical  education?  And  would  it 
not  be  found  sufficient  for  them  to  devote  merely  the  re- 
maining half  to  the  routine  of  an  apothecary’s  shop,  for  the 

purpose  of  acquiring  whatever  knowledge  can  be  derived 
from  such  a quarter  ? 


\ 
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Brief  Kemarks  on  the  Correlation  of  the  Natural  Sciences. 


Dkawn  up  with  refeeence  to  the  Scheme  for  the  Extensio.v 
AND  Better  Management  op  the  Studies  op  the  University, 
NOW  in  agitation.  Oxford,  1848. 


Although  this  Pamphlet  may  lose  much  of  its  interest,  now 
that  the  changes  in  our  University  system  advocated  in  it  have, 
in  a great  degree,  been  adopted,  it  may  not  be  amiss  to  place 
upon  record  that  portion  of  it,  which  relates  to  the  division  of  the 
Physical  Sciences  into  primary  and  subordinate,  as  it  appears  to 
convey  the  leading  ideas  of  the  Framers  of  the  Statute  relating 
to  the  new  School  of  Physical  Science. 


T'HE  Natural  Sciences  “ may  be  divided  into  two  Classes, 
viz.  into  those  which  are  general  or  primary,  and  those 
which  are  special  or  subordinate. 

The  primary  ones  ought  to  be  regarded  as  parts  of  every 
complete  system  of  Education  ; the  special  ones  as  not  es- 
sential to  it,  however  much  they  may  deserve  encourage- 
ment in  a place  dedicated  to  learning. 

The  First  Class  should  be  limited  to  those  Departments 
of  Knowledge  which,  besides  being  important  in  them- 
selves, are  requisite  also  for  the  prosecution  of  every  other 
Branch  of  Physical  Inquiry. 

The  Second  Class  will  include  those  Sciences  which  have 
reference  chiefly  to  their  own  particular  subject-matter,  and 
throw  light  only  incidentally  upon  the  rest. 

I use  the  term  Aaiural  Sciences  m the  same  sense  as  the  French  ; namely, 
as  comprehending  all  Brunches,  both  of  Physics  and  Natural  History. 
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The  Primary  Fcionces  comprehend  the  knowledge  of 

1.  The  general  laws  common  to  all  Matter  whatsoever. 

2.  The  special  properties  and  relations  of  those  Bodies, 
which  are  either  most  familiar  to  us,  most  useful,  or  most 
generally  diffused  throughout  nature. 

3.  The  general  laws  which  govern  Life,  both  as  it  exists 
in  the  Animal  and  in  the  Vegetable  Creation. 

Of  these,  the  first-named  Branch  of  Science  is  termed 
Mechanical,  or  more  popularly  Natural  Philosophy;  the 
second  is  included  under  Chemistry;  the  third  under  gen- 
eral Physiology. 

In  declaring,  that  these  three  Sciences  ought  to  consti- 
tute a part  of  every  complete  system  of  Education,  I intend 
to  maintain — 

With  Regard  to  Natural  Philosophy — 

That  the  law  of  Gravitation,  and  its  consequences,  as  illus- 
trated on  the  great  scale  in  the  movements  of  the  Celestial 
Bodies,  and  on  a smaller  scale  as  a Mechanical  Agent, 
should  be  understood ; not  that  Optics,  Acoustics,  Elec- 
tricity, &c.,  should  be  severally  insisted  upon,  or  even  that 
the  Principles  which  are  required  to  be  taught  should  be 
treated  mathematically. 

With  Regard  to  Chemistry, — 

That  the  general  laws  of  Combination  between  bodies ; the 
properties  and  composition  of  the  atmosphere,  of  water, 
and  of  some  of  the  more  important  elements  should  be 
rendered  familiar ; but  not  that  a knowledge  of  the  entire 
catalogue  of  simple  substances,  or  of  their  primary  com- 
binations, should  be  of  necessity  acquired. 

With  Regard  to  General  Physiology, — 

That  the  great  distinctions  between  the  two  Kingdoms  of 
Organic  Nature ; the  Primary  Divisions  of  each ; the 
leading  properties  which  belong  to  living  matter  in  gene- 
ral ; the  functions  which  their  respective  organs  discharge 
ill  each  Class  or  Division,  should  be  duly  understood; 
whilst  neither  the  details  of  structure  in  man,  or  in  the 
inferior  animals,  are  to  be  regarded  as  forming  parts  of 
the  information  which  the  student  is  e.\pccted  to  possess. 
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If  it  be  conceived  by  any,  that  the  rudiments  of  all  these 
three  Branches  of  Science  are  too  complicated  or  too  difficult 
to  be  mastered  by  every  Oxford  student,  I would  beg  them 
to  recollect,  that  the  amount  of  knowledge  supposed  is  not 
greater,  than  that  which  every  well-educated  man  at  the 
present  day  is  assumed  to  possess,  or  than  what  is  at  present 
generally  enforced  in  many  foreign  Universities. 

In  Natural  Philosophy,  only  those  facts  are  to  be  deemed 
essential  which  can  be  acquired  without  the  aid  of  mathe- 
matics ; in  Chemistry,  nothing  more  than  some  knowledge 
of  Bodies  of  every-day  occurrence  is  required ; and  in  Phy- 
siology, such  elementary  results  as  are  included  in  the  Text- 
book ^ put  into  the  hands  of  Students  in  all  the  Colleges  for 
general  Education  in  France,  and  taught  not  to  adults,  but, 
generally  speaking,  to  mere  lads. 

The  array  of  new  names  which  seems  so  formidable  to 
persons  unacquainted  with  these  subjects,  as,  for  instance, 
those  belonging  to  the  nomenclature  of  Chemistry,  will  pre- 
sent little  difficulty,  if  acquired  at  a period  of  life  when  the 
memory  is  fresh,  and  the  impressions  vivid.  Moreover, 
a certain  latitude  of  discretion  must  be  left  to  the  Ex- 
aminers, especially  on  entering  upon  a new  system,  and 
one  mode  of  relaxing  the  above  regulations,  if  thought 
too  stringent,  might  be  that  of  allowing  one  of  the  three 
Branches  specified  to  be  named  for  Examination,  with  oc- 
casional reference  only  to  those  Principles  of  the  other 
two  which  are  necessary  for  the  elucidation  of  the  Science 
selected. 

Thus  a student  who  proposed  himself  for  examination  in 
Chemistry,  might  be  merely  required  to  shew  his  acquaint- 
ance with  those  facts  in  Natural  Philosophy  or  in  Physiology 
which  aie  involved  in  the  principles  of  the  former  Science. 

How  much  of  either  is  requisite  for  the  due  understanding 
of  Chemical  Philosophy  may  be  seen  by  reference  to  any  of 
the  standard  Treatises;  as,  for  instance.  Sir  Robert  Kane’s 
Elements,  where  the  Principles  of  Mechanics,  Optics,  &c., 

“ Gouts  elementuire  d’Histoire  Naturelle  h I’usage  des  Colleges,  et  des 
Maisons  d’Education,  par  M.  Milne  Edwards.” 
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iire  brought  in,  as  introductory  to  the  general  laws  of  In- 
organic Chemistry,  and  those  of  General  Physiology  in  ex- 
planation of  the  Organic  Department  of  the  Science. 

With  regard  to  the  other  Sciences,  which,  being  special 
or  subordinate,  I have  comprehended  under  my  second  Divi- 
sion, they  may  be  viewed,  in  so  far  as  they  are  branches  of 
Natural  Philosophy,  and  not  of  Natural  History,  simply  as 
developments  of,  or  deductions  from,  one  or  other  of  the 
three  Primary  ones  before  cited. 

Thus  Geology  draws  its  conclusions,  with  respect  to  the 
present  or  past  condition  of  the  Globe,  partly  from  Me- 
chanics, partly  from  Chemistr}',  partly  from  Physiology ; 
Mineralogy,  if  treated  crystallographically,  is  founded  upon 
mathematical  laws, — if  with  reference  to  the  uses  and  consti- 
tution of  the  several  bodies  which  it  describes,  is  maiuly  de- 
pendent on  Chemistry  j and  the  same  remarks  will  apply  to 
Botany,  Zoology,  and  the  rest. 

It  would  therefore  seem  improper  to  accept  the  acquisition 
of  a Branch  of  Natural  History  as  constituting  a claim  to 
academical  distinction,  except  it  be  coupled  with  a certain 
knowledge  of  those  Primary  Sciences  from  which  its  Prin- 
ciples are  derived;  or  even  to  place  any  one  of  them,  how- 
ever popular  or  attractive  it  may  be,  amongst  the  essential 
parts  of  an  Educational  Course. 

Nevertheless,  it  may  be  fairly  contended,  that  provided 
this  primary  knowledge  of  the  Physical  Sciences  upon  which 
all  the  rest  depend,  has  been  attained,  every  Department 
of  Knowledge  in  which  instruction  is  here  provided  through 
the  medium  of  Professorial  Cliairs,  should  possess  a certain 
weight  in  establishing  a claim  to  academical  distinction — 
the  only  proper  exceptions,  perhaps,  being  those  of  Law  and 
Medicine,  and  as  I should  myself  be  inclined  to  add,  that  of 
Theology,  these  being  all  of  a decidedly  professional  charac- 
ter, and  intended  for  persons  whose  Course  of  General  Edu- 
cation is  already  concluded. 

From  the  principles  just  laid  down  it  would  seem  to  fol- 
low, that  supposing,  as  is  assumed  in  the  pamphlet  so  often 


Correlation  of  the  Natural  Sciences. 


91 


alluded  to,  it  were  determined  to  adopt  the  plan  of  a 
third  Examination  held  in  one  of  three  Schools  : viz.  that  of 
Theology;  that  of  Philosophy,  History,  and  Philology;  and 
that  of  Mathematics  and  Physics,  allowing  to  each  candi- 
date the  option  of  offering  himself  either  for  a Common 
Degree,  or  for  Honours,  in  any  one  of  them  : it  would  be 
consistent  and  right,  that  in  the  Mathematical  and  Phy- 
sical Schools  an  elementary  knowledge  of  Natural  Philo- 
sophy, of  Chemistry,  and  of  Physiology,  together  with  six 
books  of  Euclid  and  Algebra,  should  be  required  for  a Com- 
mon Degree,  whilst  for  Honours  in  the  same,  a thorough 
acquaintance  even  Avith  a single  Branch  of  Science,  given  in 
a mathematical  form,  provided  it  be  accompanied  with  a 
certain  acquaintance  with  the  rudiments  of  the  three  pri- 
mary or  fundamental  Sciences  alluded  to,  might  be  deemed 
sufficieut. 

Thus,  according  to  the  scheme  proposed,  it  would  be  pos- 
sible to  obtain  Honours  by  passing  an  examination  in  Phy- 
sical Astronomy,  in  the  Undulatory  Theory  of  Light,  or  in 
Electricity  treated  mathematically ; as,  for  instance,  by  an 
exposition  of  Ohm’s  Theory  of  the  Gralvanic  Circuit. 

I noAV  approach  a question  upon  which  some  difference  of 
opinion  may  be  expected  to  obtain,  even  amongst  those  who 
are  ready  to  admit  the  general  principles  for  which  I have 
been  contending : namely,  whether  any  subjects,  excepting 
those  which  can  be  treated  mathematically,  should  be  al- 
lowed to  establish  a claim  for  Honours  in  the  Schools 
alluded  to. 

For  my  own  part,  whilst  I fully  admit,  that  the  highest 
place  in  the  rank  of  acquirements  ought  to  be  assigned  to 
him  who  has  mastered  the  profound  calculations  of  the  Op- 
tician, or  the  Astronomer— of  Newton,  or  La  Place ; I can- 
not but  think  that  the  grasp  of  mind  requisite  for  appre- 
hending the  various  memoirs  in  Electricity,  which  Faraday, 
Delaiive,  and  others,  have  contributed,  is  by  no  means  of 
an  humble  description ; and  I know  not  whether  the  very 
fact  of  these  inquiries  being  presented  to  us  in  other  than 
a mathematical  form,  and  partaking  rather  of  tlie  character 
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of  moral  tlian  of  demonstrative  proof,  does  not  enhance  their 
value  as  a means  of  disciplining  the  understanding. 

Such  trains  of  remark  require  for  their  prosecution,  not, 
indeed,  the  same  depth  of  thought  as  some  of  those  in 
which  the  mathematician  engages,  but  perhaps  even  greater 
sagacity, — demanding  a less  concentrated  attention,  but  a 
more  frequent  exercise  of  ingenuity,  and  this  for  the  very  rea- 
son which  leads  some  persons  to  undervalue  them,  namely, 
that  the  phenomena  under  consideration  are  less  perfectly 
investigated ; so  that  the  actual  results  often  disappoint  our 
anticipations,  and  consequently  cannot  be  established  with- 
out a continual  appeal  to  experiment. 

In  Chemistry,  likewise,  the  laws  of  Atomic  Combina- 
tion, the  doctrines  of  Specific  Heat,  the  theory  of  Isomor- 
phism, &c.,  may  be  adduced  as  so  many  proofs,  that  this 
Science  has,  in  like  manner,  soared  above  that  humble  level 
W'hich  the  traditions  of  a former  age  may  still  assign  to  it 
in  the  minds  of  the  uninitiated,  by  whom  it  is  often  re- 
garded as  a kind  of  Black  Art,  to  be  pursued  in  dark  and 
underground  apartments,  and  is  associated  with  unsavoury 
reminiscences  of  the  Apothecary’s  shop,  or  some  unsightly 
manufactory,  from  which  they  feel  an  instinctive  repulsion. 

No  doubt,  also.  Physiology  might  present,  in  like  manner, 
subjects  demanding  close  reasoning  and  steady  attention — 
not  the  less  worthy  of  a place  in  the  cycle  of  Academic 
Studies,  because  they,  in  some  instances,  appear  to  graze 
upon  the  delicate  and  intricate  speculations  of  the  meta- 
physician <=. 

Accordingly,  the  Student  might  be  allowed  to  present  him- 
self as  a Candidate  for  Honours,  on  the  strength  of  his  ac- 
quaintance with  any  one  of  the  branches  of  Natural  Phi- 
losophy to  which  he  may  have  turned  his  attention ; as, 
for  instance,  by  proposing  to  be  examined  in  Astronomy,  in 
Optics,  or  in  Electricity.  He  might  also  be  rewarded  with 
a certain,  although  a lower  degree  of  distinction,  by  shew- 
ing an  intimate  acquaintance  with  Chemistry,  or  with  Phy- 
siology ; the  only  condition  in  each  of  these  cases  being. 


' Consult,  for  instance,  Jliiller’s  Physiology,  ns  translated  by  Dr.  Daly. 
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that  liis  knowledge  of  those  other  two  primary  Seiences  to 
which  he  has  not  especially  applied  himself,  should  be,  at 
least,  sufficient  to  have  entitled  him  to  a certificate  of  com- 
petency for  a common  Degree. 

It  might  also  be  possible  for  him  to  win  a higher  place  in 
the  scale  of  Honours,  or  to  eke  out  his  claims  to  a lower  one, 
by  passing  an  examination  in  Geology  or  in  Botany,  only 
that  in  estimating  his  acquirements  in  these  branches  of 
knowledge,  more  stress  should  be  laid  by  the  Examiner 
upon  points  connected  with  the  great  truths  of  one  or  other 
of  the  three  Fundamental  Sciences,  than  on  a technical  ac- 
quaintance with  the  details  of  the  subject  itself. 

Thus,  in  the  examination  for  Botany,  the  knowledge  pos- 
sessed of  individual  Plants  need  not  be  insisted  on,  but  the 
chief  stress  should  be  laid,  upon  the  philosophical  prin- 
ciples of  classification,  upon  the  laws  of  organization,  and 
upon  those  truths  of  Mechanics,  Chemistry,  and  Physiology, 
which  are  capable  of  throwing  light  upon  the  functions  of 
Vegetables. 

By  viewing  the  several  branches  of  Natural  History  as 
Ofifsets,  as  it  were,  of  the  three  fundamental  Sciences,  it 
may  be  possible  to  avoid  that  extreme  subdivision  of  sub- 
jects, which  miglit  render  it  difficult,  not  only  to  find  com- 
petent persons  to  conduct  some  parts  of  the  Examination, 
but  also  to  classify  the  Candidates  suitably  by  reference  to 
any  common  standard. 

Whilst,  therefore,  I fully  concur  with  those  zealous  Natu- 
ralists ^ who  have  been  loud  in  their  expressions  of  regret, 
that  a love  of  Natural  History  is  not  more  generally  in- 
stilled into  the  minds  of  our  youth  in  their  earlier  years — 
whilst  I regard  every  one  of  its  branches,  not  only  as  well 
calculated  to  promote  the  after-life  enjoyments  of  all  classes 
of  Society  from  the  highest  to  the  most  humble,  but  as 
capable  also,  when  cultivated  in  a philosophic  spirit,  to 
take  its  part  in  disciplining  the  mind,  and  in  preparing  it 


See,  for  instance,  Mr.  Spence’s  late  “ Address  to  the  Entomological  Society,” 
and  Mr.  Patterson  s “ Remarks  on  the  Study  of  Natm'al  History,”  as  a Branch 
of  General  Education.  Belfast,  1810. 
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for  higher  objects — I think  it  must  rest  content  at  our 
Universities  with  that  degree  of  encouragement,  which- 
would  be  afforded  by  its  alliance  with  those  fundamental 
truths  of  Science  which  we  propose  to  insist  upon  as  es- 
sential. A certain  knowledge  of  Botany,  as  such,  may,  in- 
deed, be  indispensable  to  all  grades  of  the  medical  profes- 
sion, but  in  the  provisions  for  general  Education,  it  can 
only  perhaps  be  directly  fostered  so  far  as  it  constitutes 
a Branch  of  General  Physiology,  and  from  its  admission 
into  the  Examination  Schools  in  that  capacity,  a certain  de- 
gree of  attention  to  its  details  may  naturally  be  expected  to 
follow.  The  same  will,  of  course,  apply  to  Zoology,  and 
even  to  the  one  most  immediately  interesting  to  us  of  them 
all,  I mean  Anatomy. 

It  may  be  further  remarked,  that  although  no  man’s  edu- 
cation can  be  regarded  as  complete  without  some  know- 
ledge of  the  Physical  Sciences,  it  does  not  therefore  follow 
that  it  would  be  proper  to  impose  this  burden  upon  all  who 
graduate  at  the  University.  I am  not  so  far  wedded  to  my 
own  pursuits,  so  imbued  with  the  esprit  de  metier,  as  not  to 
feel  that  to  men  in  general.  Modern  History,  Political  Eco- 
nomy, the  Principles  of  Jurisprudence,  &c.,  may  be  as  use- 
ful accomplishments,  as  a knowledge  of  the  laws  of  Nature  •, 
and  althougli  I have  expressed  my  belief,  that  most  edu- 
cated persons  might  be  made  to  apprehend  the  great  truths 
of  the  three  fundamental  Sciences  alluded  to  within  the 
third  year  of  their  residence  at  the  University,  it  may  per- 
haps be  questioned,  whether  it  would  be  practicable  in  all 
cases  to  combine  this  with  the  acquirement  of  a moderate 
amount  of  information  on  the  Literary  Subjects  alluded  to. 

We  must  be  content,  therefore,  to  stop  short  of  that  which 
might  be  in  the  abstract  desirable,  by  allowing  the  student 
the  option  of  undergoing  an  examination,  either  in  the 
School  of  Philosophy,  History  and  Philology,  or  in  that  ot 
Mathematics  and  Physics. 

And  although  the  same  excuse  of  incapacity  cannot  be 
pleaded  in  behalf  of  the  scholar  who  offers  liimself  in  the 
former  school  as  a Candidate  for  Honours,  yet  it  might 
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seem  preposterous  to  distract  the  atteution  of  a man,  the 
• bent  of  whose  genius  lies  strongly  in  a particular  direction, 
and  one  which  the  University  sanctions  and  approves,  by 
exacting  from  him  a rudimentary  knowledge  of  Sciences  to 
which  he  is  wholly  indifferent. 

The  student  who,  in  his  third  year  of  residence,  chooses 
to  make  History  or  Philology  his  principal  occupation,  may 
fairly  claim  an  exemption  from  studying  Physical  Science, 
just  as  the  man  who,  under  similar  circumstances,  devotes 
himself  to  the  latter,  need  not  be  expected  to  be  conversant 
with  Modern  Literature  or  Philology. 

I should  be  loth,  however,  to  extend  the  same  indulgence 
to  the  mere  student  in  Theology,  if  the  recommendation  put 
forward  in  the  “ Suggestions,”  as  to  allowing  the  third  year’s 
examination  to  take  place  simjDly  in  Divinity,  were  to  be 
literally  adopted.  If  this  were  the  case,  I fear  the  present 
standard  for  Passmen  would  be  rather  lowered  than  elevated 
by  the  alterations  thus  introduced  into  our  system,  since  the 
first  and  second  examinations  will  require  less  from  them 
than  they  do  at  present;  and  the  third,  if  limited  to  the 
one  subject  of  Divinity,  would  be  nothing  more  than  au 
anticipation  of  what  they  at  present  have  to  undergo  for 
admission  into  Orders. 

Under  such  circumstances,  therefore,  it  would  be  found, 
that  the  great  majority  of  Undergraduates,  being  intended 
for  the  Clerical  Profession,  will  be  induced  to  select  the 
Theological  School  in  preference  to  either  of  the  other  two, 
simply  for  the  sake  of  saving  themselves  labour,  as  the 
knowledge  which  enabled  them  to  pass  through  the  former 
is  of  a nature  to  be  available  at  their  subsequent  examina- 
tion for  Orders,  whilst  that  required  in  the  other  Schools 
will  not  equally  serve  that  purpose. 

If,  therefore,  it  be  considered  desirable,  that  the  members 
of  the  Clerical  body  should  stand  on  an  equal  footing  with 
the  general  mass  of  educated  men  in  this  age  and  country 
with  respect  to  general  attainments,  it  would  seem  neces- 
sary that  in  addition  to  Theology,  some,  at  least,  of  those 
studies  that  form  a part  of  the  examination  in  one  of  the 
two  other  proposed  Schools  should  be  appended. 
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Nor  would  I even  exempt  the  Candidate  for  Honours  in 
Theology  from  the  necessity  of  evincing  some  degree  of  lite- 
rary or  scientific  attainment,  not  only  because,  as  a general 
rule,  the  highest  amount  of  Theological  Learning  will  not 
compensate  in  the  common  intercourse  of  life  for  the  entire 
absence  of  those  kinds  of  knowledge  which  are  in  the  pre- 
sent age  so  generally  diffused,  and  so  highly  appreciated, 
but  likewise  because,  if  it  were  understood  that  the  Candi- 
date for  Honours  in  Divinity  escaped  without  any  further 
examination,  many  with  very  humble  pretensions  to  theo- 
logical learning,  would  be  tempted  to  come  forward  in  that 
capacity,  for  no  better  reason  than  to  avoid  a display  of  their 
ignorance  on  other  subjects. 

The  only  question  that  still  remains  for  consideration 
relates  to  the  expediency  of  requiring  an  attendance  upon 
some  of  the  Lectures  of  the  Professors  from  the  Under- 
graduates generally. 

It  may  appear  at  first  sight  that  it  would  be  almost  super- 
fluous to  render  this  practice  compulsory,  when  the  sciences 
discussed  in  the  Class-rooms  are  made  themselves  the  sub- 
jects of  University  examination.  The  Student,  it  may  be 
said,  will  naturally  avail  himself  of  the  means  and  appli- 
ances thus  afforded,  for  the  sake  of  obtaining  in  the  readiest 
manner  that  information  which  has  become  indispensable  to 
him  for  a Degree. 

On  the  other  hand,  the  same  principle  which  induces  the 
Authorities  of  each  College  at  present  to  require  attendance 
on  the  Lectures  of  the  Tutors,  although  relating  to  the  very 
subjects  upon  which  the  public  Examinations  turn,  might 
seem  applicable  to  the  case  of  those  delivered  by  the  Pro- 
fessors. 

In  both  instances  it  would  be  alike  advisable  to  counteract 
the  strong  temptation  which  exists  amongst  young  men,  to 
resort  to  more  compendious  methods  of  obtaining  the  infor- 
mation requisite,  and  to  postpone  the  season  of  preparation 
till  the  latest  possible  period.  Moreover,  there  are  many 
subjects  which  it  may  be  thought  impracticable  to  introduce 
into  the  Examination  Schools,  and  which,  therefore,  have 
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the  more  need  of  this  species  of  encouragement.  If  Botany, 
Mineralogy,  Geology,  Anatomy,  can  only  be  admitted  into 
the  Examinations  so  far  as  they  are  illustrative  of  the  tliree 
primary  or  fundamental  Sciences,  there  seems  the  greater 
reason  why  they  should  be  put  forward  as  studies  which  the 
University  desires  to  foster. 

I would,  therefore,  suggest  the  propriety  of  imposing  at- 
tendance on  two  courses  at  least  of  Public  Lectures  during 
the  third  year  of  residence,  leaving  it,  however,  entirely  to 
the  option  of  the  Student  to  select  any  of  those  relating 
eithei  to  the  Litev(R  UumanioveSy  as  they  are  termed^  or  to 
Mathematics  and  Physics,  according  to  the  School  in  which 
he  proposes  to  be  examined 

* Subsequent  experience  Iia^  fully  shewn,  that  this  latter  provision  was  by 
no  means  unneedeil,  for  since  the  abolition  of  the  Statute  enjoining  the  attend- 
ance of  Undergraduates  on  two  courses  of  Professorial  Lectures,  it  has  become 
notorious,  that  no  Courses,  except  such  as  contribute  to  success  in  some  one  of 
the  recognised  Examination  Schools,  have  any  chance  of  attracting  Students. 

The  abolition  ot  this  regulation,  therefore,  has  told  especially  iqx)!!  all  De- 
partments of  Natural  History,  and  probably  upon  all  other  Branches  of  liberal 
learning  which  have  no  definite  place  assigned  to  them  in  the  scale  of  Aciu 
dcmical  distinctions. 
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On  the  Importance  of  the  Study  of  Chemistry 
as  a Means  of  Education. 

A LECirUE,  DELIVEEED  AT  THE  UOTAL  iNSTITHTIOir  OF  GrEAT  BRITAIN. 




This  being  republished  in  the  work  of  Dr.  Yoiimans  on  “ Mo- 
dem Culture  : its  true  Aims  and  Eequirements’’  (Macmillan,  Lon- 
don, 1867),  as  one  of  a series  of  Addresses  and  Arguments  on  the 
claims  of  Scientific  Education,  is  here  omitted. 


Oratio  ex  Harveii  Institute  in  51  dibus  CoUegii  Eegalis 
Medicorum  habita  Die  Junii  25,  1845. 


e.\  vestrum  numero,  Socii  ornatissimi,  ii,  qui  solemn  hoe 
munere,  quod  ego  nunc  adgredior,  olim  functi  sint,  non 
sine  formidme  quadam  et  perturbatione  animi  apud  coetum 
gravissimum  virorum,  loco,  prosapia,  ingenio,  insignitorum, 
his  nostns  Comitns  concionari  solebant,  quamquam  fere 
omnes  utihssim^  isti  Arti,  quam  exercebant,  a prima  usque 
adolescentia  impense  operam  dederant,  quid  mihi  tandem 
animi  m eodem  adeundo  officio  esse  oportebit,  quern,  a Medi- 
cmm  castris  ffinquam  profugum,  Physicarum  Scientiarum 
amor,  aut  Otu  Literati  duleedo,  ad  aliam  vitm  normam  jam 

per  annos  transtuht,  ut  iie  inter  Commilitones  vestros 
recensen  merear? 

onm-P  baud  ita  fefellit,  quid  ardui  esset  in  isto 

peie,  quidque  a studiorum  ratione  in  quibus  totus  sum 
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alietii — neclum  etiam  quam  sim  inclignuSj  qui  de  Medicis 
istis,  Apollineje  arti  deditis,  qui  hanc  nostram  Domum  aux- 
erint  atque  amplificaverint,  sententiam  meam  aperiam,  ta- 
lesque  etiam  tautosque  viros  laudibus  quamquara  mentis 
accumulem. 

Quamvis  igitur,  benevolentia  vestra  erga  me  jamcludum 
experta  fretus,  baud  dubito,  quin  futurum  sit,  ut  Oratio  lime 
nostra,  a vobis,  Socii,  ajquo  atque  indulgenti  animo  acei- 
piatur,  non  tamen  succedere  oneri  quod  mibi  imposuistis 
raentem  iiiduxissem,  nisi  sperassem  fore,  ut  liberius  spatiandi 
locus  daretur,  nee  aut  in  semita  bac  angusta,  ab  anteces- 
soribus  jamdudum  detrita,  insisterem,  aut  in  decantatis  eo- 
rum  laudibus  qui  artem  Medicam  plurimum  locupletave- 
rint,  bodie  immorarer. 

Non  quod  minori  admiratione  et  amore,  quam  reliqui, 
aceendor  in  eos,  quorum  repertis  nobilissima  ars  nostra  cre- 
dit, vel  quorum  munificentia  istius  mdis  quasi  fundamenta 
iacta  sunt;  sed  quod,  sicut  Poetm  proprium  est  Poetas  lau- 
dibus efferre— utque  Oratoris  oratoriam  vim  et  solertiam 
explicare— ita  Medico,  eique  in  arte  sua  instructissimo,  Me- 
dicorum  qui  eum  antecesserunt  ingenium  atque  prudeiitiam 


perpendere,  aptum  et  consentaneum  esse  opinor. 

At  memoria  mibi  repetenti  mancam  fore,  et  quasi  nudam 
artem  istam  quam  exercemus  sine  multiplici  Scientiarum 
Pbysicarum  supellectili— reputanti  etiam  mecum,  ad  mor- 
borum  indagationem  quantum  conferat  Cbemia,  quantum 
Mecbanica,  quantum  etiam  Botauica— neque  absonum  a ves- 
tris  studiis,  neque  a proposito  nostro  alienum  fore  videbatm, 
si  ad  celebrandos  eos,  qui  quamquam  non  maguopere  in 
Medicina  ipsa  valebant,  Ordinis  tamen  nostn  ornamenta 
suo  tempore  exstitere,  quippe  qui  Pbilosopbue  provineias, 
Medicime  quasi  conterminas,  inventis  suis  locupletaverm  , 
deflectat  orationis  bodierme  cursus,  atque  de  via  trita  ali- 


ouantum  declinet. 

Et  me  quidem,  ut  ad  tale  opus  accingar,  non  studiorum 
meorum  solum  ratio,  sed  temporum  etiam  opportumtas  im- 
pulit,  quoniam  in  boo  nostro  mvo  Naturabs  Pbilosopbia  r. - 
mos  tam  late  diffudit,  et  tarn  uberi  florum  et  fructuum  p 
ventu  redundavit,  ut  jam  reliquas  propc  artes  et  discipbnas 
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alat  atque  obumbret — arboris  ritu  a divino  nostro  Poeta 
memorati. 

“cui  germina  viva  vigescunt 

In  terrain  deflexa,  no\’is  radicibus  actis ; 

Et  circa  ingentem  soboles  densissima  matrem, 

Erondiferos  statuunt  arcus,  viridesque  colurnnas®.” 

Superior!  enim  saeculo,  ut  exemplo  utar,  si  quis  forte  dix- 
isset,  nexu  quodam  et  vinculo  quanturavis  reinoto  consociari 
Scientiam  illam  quse  nunc  vocatur  Magnetica,  cum  disciplinis 
qufe  Medicince  arti  opitulantur — na3  ille  quidem  delirare,  aut 
iueptias  efiFutire  visas  esset. 

Nec  quidem  injuria — bis  enim  temporibus  quis  vel  levis- 
sima  conjectura  augurari  potuit,  viribus  iisdem  aut  non  plane 
diversis  raoveri  Animalia,  atque  iis  quibus  Magnes  Magnetem 
trabit;  quis  non  pronimtiavisset,  Fluidum  illud,  quod  Spi- 
ritus  Animales  appellabant,  quodque  in  Cerebro  genitum,  et 
Nervorum  compagini  inbaerens,  animae  internuncium  esse 
commenti  suut,  ab  altero  illo,  quoclcunque  est,  qui  “ eoi- 
tioui,”  ut  vocaut^’,  “Magneticse”  subministrat,  toto  coelo 
disjungi  ? 

Hodie  autem,  quum  jam  pedetentim  atque  gradatim  ex- 
ploratum  liabeamus,  vim  magueticam  non  alio  ex  fonte  de- 
rivari,  quam  quo  Fulminum  ardor  nutritur — Spiritum  autem 
bunc,  quern  vocant  Electricum,  per  integram  materiae  molem 
perfusum,  non  iiianimatis  solum  corporibus  immisceri,  sed 
viva  etiam  agitare  atque  movere®;  quamquam  non  ea  imbuti 
sumus  philosopliia,  ut  credamus,  diviuae  earn  aurae  parti- 
culam,  quam  priiicipium  et  fontem  vitae  esse  ducimus,  e 
materie  quadam  electrica  ortum  habere — concedimus  tamen, 
banc  cum  viribus  corporibus  nostris  insitis  cognatione  qua- 
dam esse  consociatam,  ideoque  subtilissimam  illam  Pbilo- 
sopbiae  partem,  quae  in  Maguetis  atque  Electri  legibus  inves- 
tigandis  versatur,  inter  studia  Medico  convenientia  esse 
receusendam. 

» Paradisus  Amissus,  Pocma  Latine  rcdditum  a G.  Dobson. 

Gilbertus  de  Magneto. 

' Vide  Matteucci.  “Traitc  des  Pbdnomfenes  Electro-Pbysiologiques  dcs 
Amuiau.x,”  Paris,  1844. 
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Ne  indignemini  igitur,  Socii,  quod,  prsetermisso  TTarveio, 
Liiiacro,  cseterisque,  quorum  prmconia  iterum  atque  iterura 
in  hoc  Theatro  instaurastis,  Gilbertum  primum  hodie  vobis 
ante  oculos  ponam,  qui  quamquam,  ut  Medicus,  operosis  ne- 
gotiis  curisque  nunquam  non  iraplicatus,  Scientim  tamen 
vacabat,  Magnetisque  indolem  et  proprietates,  non  miro 
solum  ingenii  acumine  et  constantia,  sed,  quod  his  tem- 
poribus  inusitatum  fuit,  longo  etiam  experimentorum  or- 
dine  perscrutatus  est. 

Ipse  primus  universe  terrarura  orbi  vim  ipsi  propriam  in- 
esse  docuit,  et  exinde  profluere  spiritum  ilium,  (si  quidem  sit 
spiritus,)  cujus  ope  chalybis  et  ferri  materies  Magnetica,  ut 
vocant,  Virtute  dotetur. 

Nee  quidem  ignoravit,  huic  atque  illi  ingenium  inesse, 
quod  ad  hoc  spectat,  diversum  atque  dissimile,  quoniam  ex 
scriptis  ejus  intelligimus,  Ferrum  vim  magneticam  confestim 
et  induere  et  exuere,  in  Chalybis  autem  venas  eandem  len- 
tius  penetrare,  at  diutius  persistere. 

Pyxidis  etiam  nauticse  naturam,  et  quo  pacto  fit,  ut 
Magnes  Magnetem  nunc  fuget  a se,  nunc  alliciat,  com- 
mentis  priorum  spretis,  neque  aliis  fretus  oraculis,  quam 
qu£e  Natura  ipsa  ab  adytis  suis  effuderat,  exploravit  atque 
exposuit. 

Praeclarum  scilicet  virum,  et  Harveio,  si  quis  alius,  confe- 
rendum!  non  solum  quod.  Philosophise  Verulamianm  sigua 
prm  se  ferens,  eandem  viam  ingressus  sit,  cui  Harvems  ipse 
tarn  felici  augurio  deinceps  se  commisit,  sed  quod,  experi- 
entia  duce  et  magistra,  ille  universm  naturm  arcana,  Inc  ad- 
mirabilem  corporis  animalis  fabricationem,  pari  solertia  et 
judicio  perspexcrit. 

Ut  enim  per  animantium  corpora  sanguis,  sic  per  umver- 
sum  Naturse  corpus  subtilior  iste  liquor,  quem  electricum 
vocant,  infundi  videtur,  hie  motuum,  quibus  fit,  ut  rerum 
semina  inter  se  coalescant,  ille  vitm  et  sensus,  quibus  viva 
a mortuis  discernuntur,  principium  et  fons. 

Si  igitur  meritis  laudibus  cumulemus  eum,  qui  circuitum 
sanguinis,  a corde  usque  ad  extrema  corporis  perpetuo  gyro 
fluentis  atque  refluentis,  primus  omnium  patefecit,  uonne 
etiam  honore  dignus  est  hie,  qui  Liquorem  ilium,  tanto 
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minus  sensibus  nostris  obvium,  quanto  magis  sit  tenuis 
atque  subtilis,  cujus  quidem  ope  non  sanguinis  modo  par- 
ticulae,  sed  omnium  quotquot  in  terra  nascantur,  inter  se 
consociari  videntur,  ita  luminibus  suis  illustravit,  ut  abdita 
ejus  natura  tandem  illucescat,  caecique  meatus  curiosis  pos- 
terorum  oculis  subjiciantur. 

Neque  tamen  Medicinse  artem  neglexit  Gilbertus,  verum 
Elizabetbae  Magnae,  aeque  ac  Jacobi  Regis,  patrocinium  nac- 
tus,  magna  apud  cives  suos  existimatione,  tarn  propter  me- 
dendi  peritiam,  quam  cognitiouis  copiam,  floruit,  ut  con- 
staret,  non  lege  qnadam  necessaria  dissociari  Scientiarum 
Pbysicarum  explorationem  atque  Morborum  curationem,  imo 
unam  atque  alteram  mutua  ope  sibi  invicem  opitulari. 

Nec  defueruut  e nostra  Familia,  qui  hodiernis  temporibus 
exquisitiores  Philosopbiae  partes  pari  industria  atque  solertia 
scrutati  sint,  inter  quos,  ut  caeteros  praetermittam,  exstabat 
celeberrimus  Youngius,  vir  omnigena  Scieutia  atque  erudi- 
tione  pollens,  qui  nullum  fere  doctrinae  genus  non  tetigit, 
neque  ullum,  sive  materie  ab  omni  parte  collata,  sive  in- 
ventis  sibi  propriis,  non  locupletavit,  Matbeseos,  Astronomiae, 
Chemiae,  Historiae  Naturalis,  Linguarum  tarn  veterum  quam 
recentiorum,  Artis  Musicae,  Medicinae,  idem  sagacissimus 
excultor. 

Sed  nobis  in  tarn  lato  campo  spatiantibus,  si  non  patientia 
vestra,  Socii,  at  certe  vires  nostrae  deficerent ; quis  enim  de 
tali  viro  digna  loquetur,  qui  non  acie  mentis  totum  Scien- 
tiarum orbem  complecti  possit? 

Qualem  igitur  se  Naturae  interpretem  praestiterit,  Phy- 
sicos;  Antiquitatis,  Pbilologos ; Medicinae,  Vosraetipsos  tes- 
tes adhibebo. 

In  Optica  scilicet  quae  vocatur  Scientia,  ut  vel  adversaries 
ejus  antester,  probabilem  certe  de  natura  Luminis  doctrinam 
excogitavit,  et  invitis  atque  praeoccupatis  suorum  auribus 
ausus  est  committere. 

Inesse  quidem  rebus,  praeter  quatuor  ista  genitalia  cor- 
pora, quae  vulgo  elementa  appellantur,  quintam  quandam 
essentiam,  universo  naturae  corpori  immistam,  et  summam 
coeh  partem  amplectentem,  quam  iEthera  Graeci  nomina- 
baut,  vel  ab  ultima  antiquitate  innotuit : 
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Sic  cnim  Empedoclem  cecinisse  accepimus 

Paid  re,  kci'i  Trdvros  rrnXvKVf^cov,  ^8’  vypns  d^p, 

'ViTav,  rjb’  aldrjp,  acpiyyaiv  irepl  kuk\ov  anavTa  **. 

His  autem  principiis  fultus  noster,  quid  sit  Lumen,  quo 
subtilissimo  istius  iEtheris  motu  propagetur,  quaque  fiat 
ratidne,  ut  Undse  istse  ^therese,  si  discordes  sint,  tenebras, 
si  Concordes,  lucem  efficiant,  ipse  mira  sagacitate  atque  as- 
tutia  ingenii  prsemonstravit. 

Nec  minori  solertia  monumenta  veterum  exquisivit,  quippe 
qni  notas  atque  sj^mbola  saxis  incisa,  quEe  ad  mysteria  an- 
nalesque  suos  posteris  mandanda,  usurpassent  ^Egyptii,  cum 
jam  per  tot  ssecula  oblivione  obmta  jacuissent,  atque  vetus- 
tatis  situ  penitus  abolevissent,  felicissima  conjectura  e tene- 
bris  tandem  in  lucem  revocaverit. 

Rem  nostram  etiam,  Socii,  quantum  auxerit  atque  illus- 
traverit,  indicio  sunt  Scripta  qute  de  Literatura  Medica  et  de 
Phtliisi  Pulmonali  effudit,  in  quibus  tanta  industria  et  labore 
opiniones  omnium,  quotquot  a priscis  temporibus  ad  nos- 
trum usque  sevum  de  raorbis  et  medendi  ratione  disseruerint, 
evolvit,  ut  quse  in  hac  materie  posteris  mandavit,  Tliesauros 
potius  quam  jure  et  merito  nominare  liceat. 

Uno  quidem  anno — anno  scilicet  inter  Scientiarum  Pastes 
Carbone,  si  quis  alius,  notando — tria  Anglise  Lumina  invida 
mors  exstinxit  ; quo  enim  tempore  clarissimus  Youngius 
diuturno  morbo  oppressus  est,  eodein  fere  Wollastoni  quod 
mortale  fuit,  terra  natalis,  Davii  autem  peregrina  contexit 
— si  quidem  peregrina  vero  nomine  appellari  potest,  quo- 
niam  tali  tantoque  viro  Patria  est,  ubicumque  Liter®  atque 
Artes  vigent. 

Davio  quidem,  Chemicorum  quotquot  in  suo  sjecuIo  floru- 
erunt  facile  principi,  hie  saltern  loci  nihil  opus  est  laudatore, 
quippe  qui  te,  insignissime  Praises,  dignum  fortuntE  suse  in- 
venerit  Praecouem® ; Wollastonum  autem,  quamvis  in  Medi- 
cinte  arte  non  ita  versatum,  nostrum  tamen  esse  optimo  jure 
nobismet  gratulari  licet. 

Scilicet  Wollastono  ea  fuit  indoles,  ut  exquisitiores  illas 
Philosophic  provincias,  quas  summo  ardore  excoluisset,  ne- 

Clomi'us  Alcxaiid.,  lil>.  3. 
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que  steriles,  neque  ab  liodierno  usu  semotas  esse  vellet,  sed 
ex  umbracnlis  eruditorum  devocatas  in  solera  et  pulveretn 
produceret. 

Novistis  enitn,  Socii,  quanta  solertia,  quantoque  animi 
acumiue,  Chemia  duce  et  facem  praeferente,  vesicse  renum- 
que  calculos  investigaverit,  diversa  eorum  genera  distinxerit, 
causas  tarn  atrocis  morbi  explicaverit,  et  exinde  rationalem 
medcndi  normam  desumpserit. 

Meministis  etiam,  quara  curiose  et  sagaciter,  prima  veri 
initia,  quando  pullulare  iiiceperant,  ab  orani  parte  odora- 
retur  atque  vestigaret,  et  quam  sedulo  incrementis  ejus 
invigilaret. 

Sicut  enim  Friendio  laudi  tribuitur,  “quod  illam  attrac- 
tionis  vim,  quam  in  grandiori  cmlestium  mole  perspexerat 
Newtonus,  rebus  Chemicis  accommodaverit  V’  ita  Wollas- 
toui  famam  auxit,  quod  in  eruenda  ilia  nova  de  Atomorum 
conjugio  doctrina,  quae  in  suo  smculo  primum  innotuerat, 
ipse  cum  prjeclaro  illo  Philosopbo  se  consociaverit,  qui,  si 
non  mmulus  sit  Newtoni,  (quis  enim  tanto  noraini  par  sit 
aut  secundus?)  at  certe  bominum  qui  nunc  sunt  proximos 
illi  lionores  in  rebus  Pliysicis  occupavit. 

Postquam  enim  Daltonus  nova  Pliilosopliife  suae  rudi- 
menta  exposuerat,  et  quasi  crudam  ejus  effigiem  in  lucera 
protulerat,  noster  prime  quasi  intuitu  veram  esse  et  naturm 
accommodatam  intellexit,  neque  unquam  cessavit,  quin  aut 
experimeiitis  earn  confirmaret,  aut  auctoritate  sua  aliis  corn- 
men  daret. 

Inerat  etiam  Wollastono  ea  perspicacitas,  ut  qure  com- 
muni  bominum  sensui  parum  obvia  essent,  ea  statim  animo 
arriperet  atque  complecteretur ; sicut  enim  ex  repertis  ejus 
accepimus  esse  quasdam  Cbordas,  qum  sonos  edant,  qui- 
busdam  animalibus  vocales,  cseteroruin  vero  auribus  omnino 
non  percipiendas,  ita  ex  ipsius  exemplo  docemur,  inesse 
rebus  Notas  quasdam,  qum,  quamquam  prse  nimia  sua  tenui- 
tate  vulgi  captum  fugiant,  discerni  tamen  atque  intelligi 
possunt,  si  modo  Pbilosopbum  scrutatorem  sui  atque  inter- 
pretem  invenerint. 

' Halfordi  Oratio  Ilarveiana,  1800. 

» Philos.  Transact.,  “ On  Sounds  Inaudihle  to  Certain  Ears.” 
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Ilactenus,  Socii,  Magistros  earura  disciplinarura  memo- 
ravimus,  quas  inter  ipsa  Medicinae  instruraenta  non  temere 
nnmerari  licet,  ut  enim  sine  Musis  Apollinera,  ita  sine 
Scientiis  Physicis  Apollineam  istam  Artem  quam  exerce- 
mus,  viduam  esse  et  invalidam,  nemo  hercle  his  diebus  in- 
ficias  ibit,  nisi  cui  jam  decennium  integrum  dormivisse  con- 
tigerit. 

Prodiit  enim  e Scbolis  et  Academiis,  quibus  Germania, 
ingenuarum  artium  non  infoecunda  parens,  nunc  temporis 
scatet,  animosa  qusedam  iuvenum  cobors,  amore,  nescio  quo. 
Philosophise  accensa,  quibus  propositum  est,  collatis  inter 
se  viribus  atque  consiliis,  corpora  tarn  vegetabilia  quam  ani- 
malia  accuratius  atque  altius  perscrutari,  principia  eorum 
eruere,  secretioresque  formas  in  lucem  proferre. 

Quorum  coeptis,  Pallas,  si  ita  dicam,  tarn  benigno  numine 
afFulsit,  ut  ingeniosissimo  Liebigio  duce  atque  magistro,  Na- 
turam.  Protea  ilium,  quum  jam  in  mille  rerum  miracula 
sese  transformavisset,  arte  sua  tandem  irretitum  atque  vine- 
turn,  propriam  speciem  induere,  et  vaticinari  coegerint : — 

“ Nam  verse  voces  turn  demum  pectore  ab  imo 
Eliciuntur,  et  eripitur  persona,  manet  res.” 

Exinde  rusticis  iis  artibus,  quse  colendis  agris,  et  pecudibus 
pascendis  saginandisque  inserviunt,  nova  lux  effulsit ; e.xinde 
plantarum  vires  atque  indoles  melius  enotescunt ; et,  quod 
nostra  plurimum  interest,  sperandum  est,  nisi  vana  quadam 
veri  specie  decipimur,  fore,  ut  humani  corporis  fabricatione 
retecta,  legibusque  ejus  rite  perspectis,  non  ramos  tantum 
morborurn  amputet  Medicina,  sed  etiam  ad  stirpes  ipsas, 
radicumque  fibras  evellendas,  tandem  sutficiat. 

Atque  in  hac  re,  Socii,  bene  et  providenter  factum  a vobis 
esse  existimo,  quod  quo  tempore  aegre  ferretis  Civitatem 
hanc  nostrum  communicari  cum  iis,  quos  in  peregrina  qua- 
dam Academia  institutes,  alienigenas  esse  judicabatis,  e 
paucis  tamen  ascriptitiis  civibus  quos  in  familiam  vestram 
tunc  recipistis,  duo  Mcdicorum  nomina  inveniam,  qui  in 
Chemica  arte  prsecipue  prtepollebaut. 
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Ex  Babingtoni  enim  exemplo  satis  constat,  severiores  eas 
]\Iusas  atque  Hygieam  arcto  quodam  amicitiae  vinculo  inter 
se  consociari ; quippe  quem,  Scientiarum  patronum,  necnon 
et  cultorem,  Societatis  Geologicae  a priniis  usque  incunabulis 
fautorem,  Chemise  magistrum,  Physicorum  qui  in  suo  sseculo 
et  urbe  floruerunt,  amicura  atque  hospitem,  in  exercenda 
tamen  Medicinse  arte  peritissimum  fuisse  atque  iustructis- 
simum,  uno  ore  oranes  confitebantur. 

Hie,  jam  provectiore  setate,  civium,  quibus,  tarn  propter 
morum  amoenitatem,  quam  vitse  benignitatem,  in  deliciis 
erat,  ex  ocnlis  ereptus,  posteris  exemplar  vitse,  amicis  vero 
materiem  dicendi  satis  amplam  reliquit. 

Quid  autem,  Socii,  de  altero  illo  Viro,  vivo  adhuc  et  flo- 
rente,  loquar,  quem  ob  eximiam  suam  in  Pbysicis  Scientiis 
famam,  ordinibus  vestris  adscripsistis  ? quibus  laudibus  cu- 
mulem  insignissimum  Proutium,  mihi  quidem  amicissimum, 
atque  omnibus  qui  Medicinse  operam  navarunt  in  obsei’- 
vantia  habitum,  cujus  egregiam  in  vitiis  vesicae,  renum, 
alvei,  exquirendis,  perspicacitatem  atque  solertiam,  eo  li- 
bentiori  animo  vobis  ante  oculos  pono,  quod  prseclaras  istas 
dotes  animo  ejus  instillasse  existimem,  communem  illam 
utilium  disciplinarum  et  artium  Nutricem,  Chemiam  ? 

Et  profecto  virtutes  eas,  quas  in  Collega  hoc  nostro  mul- 
tos  ante  anuos  perspexistis,  posterior  setas  jam  ampliori 
testimonio  confirmavit. 

Quum  enim  a nobilissirao  Comite’'  testamento  provisum 
esset,  ut  ex  universe  Anglise  regno  octo  homines  eligereu- 
tur,  qui  de  Dei  Optimi  Maximi  providentia,  benignitate, 
potentia,  dissererent,  et  argumentis,  ex  admirabilitate  re- 
rum tarn  coelestium  quam  terrestrium,  ex  arborum  et  her- 
barum  molitione,  ex  animalium  fabricatione,  deductis,  csete- 
ros  ad  pietatem,  et  ad  rerum  divinarum  contemplationem 
iiiducerent,  nemini  non  diguus  videbatur  Proutius,  qui  in 
illustre  hoc  virorum  ingenio  et  doctrina  prseclarissimorum 
Collegium,  cooptaretur. 

In  hoc  tarn  caro  capite  longius  immorari  libenti  animo 
ferrem,  sed  me  reprimo,  egregii  viri,  qui  huic  Domo  uuper 
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prsefuit,  exemplo  et  auctoritate  monitus,  prseconia  haec  nos- 
tra non  nisi  mortuorum  raanibus  esse  proferenda'. 

Absit  autem,  procul  absit  a vobiSj  Socii,  ea  animi  exilitas, 
ut  illas  solas  Scientias,  quae,  ut  supra  diximus,  quasi  in- 
strumenta  Medicinae  sint,  in  honore  habeatis,  aut  discipli- 
nam  ullam,  quae  in  cognitione  rerum  versatur,  dissociandam 
a iiostris  institutis,  aut  alienam  judicetis. 

Quomodo  enira  humani  eorporis  fabricationem  intelli- 
gere  potest,  qui  non  etiam  caeterorum  animalium  structuras 
calleat ; aut  animalium,  qui  non  plantas  etiam  contempla- 
tus  sit  ? 

Botanicos  igitur  qui  banc  nostram  Domum  illustraverint, 
non  ideo  solum  in  honore  habendos  esse  eredo,  quod  nova 
medicamentorum  genera  invenerint,  aut  vetera  accuratius 
exploraverint — id  enim  fortasse  Pharmacopolse  potius  quam 
Mediei  proprium  est — sed  quod  sine  Plantarum  cognitione 
nullo  modo  perfici,  aut  nuraeris  omnibus  et  partibus  ex- 
pleri  posse  putera,  pulchram  illam  Naturae  imaginem,  quam 
contemplari,  quam  oculis  haurire,  quam  summa  observantia 
et  studio  colere  debemus,  sicut  antiquissimum  illud  Veneris 
Genetricis  simulacrum,  non  etfigie  Immana,  sed  Pyramidis 
figura  adumbratum,  basi  orbiculata  infinitum  Naturae  cir- 
cuitum  referente,  apice  vero  coelos  versus  protento 

Et  profecto  in  hoc  nostro  Collegio,  optima  tarn  bonarum 
Artium,  quam  Medicinae  nutrice,  nunquam  non  exstitere, 
quibus  Physiologia,  hoc  est,  rerura  naturae  contemplatio 
atque  cognitio  cordi  esset,  quique  sola  discendi  cupidine 
impulsi,  tarn  plantarum,  quam  animalium  fabricas  curiose 
atque  sagaciter  exquirerent. 

Quo  enim  tempore  celeberrimus  Raius  herbarum  noti- 
tiam  ab  aniculis  atque  a circulatoribus  ad  scholas  erudi- 
torum  hominum  transtulerat,  quoque  Morisonus,  ipse  etiam 
ordinibus  nostris  adscriptus,  Ilorto  Botanico  a nobilissimo 
Comite  de  Dauby  nuper  fundato  usus,  methodum  suam 

' Iliilfordi  Oratio  Ilarvciaiia.  '*  Vide  Taclti  Hist.,  lib.  2.  “ Siinula- 

cruiii  Di  a!  non  effigic  Immana  : continnus  orbis  latioro  initio  tenucin  in  ambi- 
tum,  meta;  modo,  exsurgens,  ct  ratio  in  obsenro.” 
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Plantarum  Oxoniensibus  exposuerat,  baud  alio  Grewius 
noster  omnia  qu£E  de  structuva  vegetabilium  tunc  temporis 
iunotuerant  in  unum  congessit,  et  admirabilera  illam  Te- 
1am,  Natura  Artifice  confectam,  quam  in  singulis  earum 
partibus  conspexerat,  industria  atque  diligentia  sua  ita  re- 
texuit,  ut  dajdala  ilia  cellularum  atque  vasorum  compages 
exinde  fabricata  in  lucem  tandem  prodiret,  et  ante  oculos 
omnium  explicaretur. 

Grewio  etiam  laudi  est  tribuendimr,  quod  doctrinam  illam, 
qua  posterius  in  insatiabili  plantarum  varietate  inter  se  dig- 
noscenda  iugeniosissime  usus  est  Linnaeus,  ipse  promul- 
gavit ; quippe  qui,  " globules  illos,  sive  Pollinem,  ut  vocant, 
quos  Stamina  per  maturitatem  effundunt,  spermatis  mascu- 
lini  instar,  seminibus  foecundandis  inservire,  ac  proinde  par- 
tem maximam  plantarum  utriusque  sexus  participem  esse, 
ostenderit.” 

Quamquam  igitur  baud  dubium  sit,  quin  a longinquo 
aevo  increbuerit  opinio,  esse  plantas,  quarum  aliae  semen 
absque  flore,  aliae  fiorem  absque  semine  producant,  ut  inter 
arbores,  Palmae  Dactyliferae,  inter  virgulta,  Salicum  exem- 
plo  constat ; quamquam  etiam  vel  ex  veteribus  Poetis  quae- 
dam  excerpere  liceat,  quae  opinionem  earn  innuere,  atque 
imperfectam  veri  imaginem  adumbrare  videantur  ‘ — longe 
tamen  abfuit,  ut  bujusce  aevi  Botanici  crederent,  omnia, 
quotquot  in  terra  nascuntur,  qnibus  vita  suppetit.  Veneris, 
ut  aiunt,  imperio  obsequi,  atque  animalium  ritn,  utriusque 
sexus  inter  se  congressu  propagari. 

Quae  sententia,  quantum  ab  liominum  opinione  tune  tem- 
poris abborreret,  vel  llaium  ipsum  testem  adbibeamus,  cui 
quidem,  in  rebus  Pbysicis  novarum  return  cupido,  et  na- 
turae interpreti,  si  quis  alius,  sagacissimo,  doctrina  tamen 
ilia,  quam  de  Pollinis  usu  protulerat  Grewius,  “ verisimilis 
tantum  esse”  videbatur,  et  “ ulteriori  adbuc  eoufirmatioue 
indigere 

Et  profecto  inter  primitias  Horti  istius  antiqui,  in  cujus 
mentionem  jam  supra  incidimus,  liceat  niilii  recensere  opi- 

* Vide  Claudiimuin,  “ Vivunt  in  Vcncrein  flores,”  &c. 

™ ^ idc  Itiiy,  Histovia  Plant.  Introd.,  vol.  i.  p.  18. 
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uionem  illam  de  sexu  plantarum,  quara  tuebatur  Grewius, 
quoniam  ex  ipsius  scriptis  constat,  Millingtonum,  qui  in 
Academia  nostra  Oxoniensi  tunc  temporis  Professoris  vicem 
gerebat,  si  non  istius  doctrinse  auctor  fuerit,  certe  tamen 
fiuitorem  ejus  atque  patronum  sese  praestitisse 

Nec  absurdum  mihi  videtur  aut  incredibile,  inter  sylvas 
has  Botanicae  Scientiae  dicatas,  certissima  deprompta  esse 
argumenta,  quibus  innixus  sit  noster,  quibusque  conjectu- 
ram  suam  de  Pollinis  usu  ineredulis  Oxoniensium  auribus 
commeudare  ausus  fuerit  Millingtonus. 

Nec  silentio  mihi  praetermittere  fas  est  insignissimum 
ilium  Sloanium,  eundem  tarn  nostras  Domus,  quam  Socie- 
tatis  Regiae  Londinensis,  olim  Praesidem. 

Quo  quidem  nemo,  ut  opinor,  omnium  qui  in  Societate 
hac  nostra  floruerunt,  arctum  illud  quod  inter  Scientias 
Naturales  atque  Medicinae  Artem  intercedit  consortium, 
aut  exemplo  aut  auctoritate  sua  melius  confirmavit. 

J uvenis  adhuc,  et  discendi  studio  accensus,  ex  Americas 
Equinoctialis  insulis,  ubi  natura,  quicquid  pulchri,  quic- 
quid  magnifici,  quicquid  prodigiosi  habeat,  libera  manu 
eflfundit,  novas  tarn  plantarum,  quam  auimalium,  species 
domum  reportavit,  primusque  inteutis  civium  suorum  ocu- 
lis  eas  subjecit. 

Provecta  aetate,  Medicorum  istius  aevi  princeps,  cum  jam 
honoribus  et  rerum  omnium  copia  floreret.  Naturae  tamen, 
cui  a primis  usque  annis  se  addixerat,  nunquam  in  pectorc 
ejus  frigescebat  amor, 

Itaque  Templum,  Naturae,  seu  potius  Naturae  Opifici  Op- 
timo Maximo,  dicavit,  spoliisque  ab  omni  teiTarum  orbe 
ope  sua  comparatis  instruxit,  atque  ita  tandem  ampliavit,  ut 


" Tlie  primary  and  cliief  use  (of  the  dust  or  pollen)  is  such  as  has  respect  to 
the  plant  itself)  and  so  appears  to  ho  very  great  and  necessary ; because  even 
those  plants  which  have  no  flower,  or  fbliature,  arc  yet  some  way  or  other  ai- 
tired,  so  that  it  seems  to  perform  its  service  to  the  seed,  as  the  foliature  to  the 
fruit.  In  discourse  thereof  with  our  learned  Savilian  Professor,  Sir  Thomas 
Millington,  he  told  me,  that  ho  conceived  that  the  atlire  doth  serve  as  the 
male  for  the  generation  of  the  seed.  Grew,  Phil.  Transactions,  Lecture  on 
the  Anatomy  of  Flowers,  Nov.  C,  1G7C. 
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Musaji  Britannici  nomine  dignatum,  inter  maxima  Londini 
ornaraenta  jure  et  merito  receiiseatur. 

Necnon  etiam  Ilortum  ilium  Chelsiensem,  plantis  medi- 
cinalibus  refertum,  quern  Pharmacopolarum  Societatis  pro- 
prium  esse  voluit,  perpetuum  munificentiae  suae  monumen- 
tum  reliquit. 


Sed  ad  recentiora  tandem  perveniamus,  quamquam  me 
Donius  liujus  Fastos  volventem  piget  confiteri,  neque  Bo- 
tanicos  istos,  Dillenium  scilicet,  atque  Sibtliorpium,  qui 
Ilortum  nostrum  Oxoniensem  plurimum  illustraverunt,  ne- 
que  Martynum  qui  Cantabrigiae  floruit,  in  familiam  nostram 
esse  adscitos. 

Attamen  liuic  Domo  non  defuit  ornatissimus  ille  Botanices 
apud  Oxonienses  Professor,  Georgius  Williams,  vir,  propter 
singularem  morura  comitatem,  et  vitae  benignitatem,  de- 
sideratissimum,  cujus  multiplicem  eruditionem  atque  di- 
cendi  copiam,  quara  ex  promptuario  animi  sui  largitus  est, 
nemo  est  inter  familiares  suos  qui  non  grata  memoria  pro- 
sequatur. 


Nec  cum  Botauicos  istos  commemoremus,  qui  tam  Aca- 
demiam  nostram,  quam  Domum  banc,  ingenio  aut  repertis 
amplificaverint,  obliviscamur  Matonum,  virum  probum,  sim- 
plicem,  sincerum,  in  omni  Medicinae  parte  instructissimum, 
et  singular!  in  operibus  Naturae  indagandis  diligentia  prae- 
ditum. 

Qualem  se  plantarum,  concliyliorum,  imo  etiam  mine- 
ralium,  investigatorem  atque  venatorem  praestiterit,  memi- 
nistis  omnes.  Nec  vobis  excidat,  quod  non  famae  sute,  sed  • 
discendi  penitus  studio  consulens,  abundantem  illam  doc- 
trinae  copiam,  quam  tanto  cum  labore  congesserat,  non  sibi 
ipse  conditam  servabat,  sed  aliis  libera  manu  sufiFecit. 

^ Sibthorpii  alumnus,  celeberrimo  illi  Professor!  in  Flora 
Graeca,  atque  in  Flora  Oxoniensi  exaranda,  si  non  glorim,  at 
certe  laborura  ejus  participem  sese  praestitit ; Lamberti 
amicus,  cum  jam  splendidissimum  illud  de  Genere  Pino” 
volumen  m lucem  prodibat,  ipse  quotquot  in  isto  libro  re- 
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periantur,  aut  ad  usus  stirpibus  his  proprios,  aut  ad  vires 
medicas  iis  iiisitas  spectantia,  larga  maiiu  impertivit. 

Mihi  vero,  Dilleuii,  Sibtliorpii,  caoterorumque  qui  Hortum 
nostrum  apud  Oxoiiieiises  tarn  felici  augurio  admiuistrarunt, 
non  Ingenii  et  Doctrinse,  sed  Officiorutn  atque  Iloiiorum 
Heredi,  recordari  libet,  quatn  benevole,  quum  jam  dignitatem 
banc  a vestris  manibus,  Socii,  expeterem,  Matonus  ipse  votis 
meis  secundaverit  : quamquam  enim  vdbis  singulis  grates 
agam  atque  habeam,  quippe  qui  Professorio  munere,  quo 
nunc  perfungor,  vestro  omnium  suffragio  dignatus  fuerim, 
mibi  tamen  in  bac  re  maxime  gloriari  liceat,  quod  qui  inter 
sodales  nostros  principem  in  re  Botauica  locum  tenebat, 
eum  in  hoc  Muuere  ambiendo  prjecipuum  Fautorem  in- 
venerim. 

Matoni  quidem,  cseterorumque  Collegii  istius  Decorum, 
quos  nuper  exstinctos  jam  desideramus,  Imagines  vivas  ante 
oculos  vestrum  omnium  versai'i,  et  diu  mausuras  esse  spero 
— nec  in  bac  solenni  Benefactorum  nostrorum  celebi’atione, 
cum  laudibus  toties  prosequamur  eos,  qui  iiiiquo  tempore, 
aut  Domum  banc  a profauis  manibus  redemerant,  aut  re- 
demptara,  pecunia,  libris,  aliaque  supellectili,  dotaverant, 
praeterire  fas  est  ea  altera  Civitatis  nostrse  Sustentacula, 
quorum  ope  Ars  Medica  ad  dignitatem  Scientise  tandem 
evecta  est,  et  quorum  gloria  in  nosmetipsos  redundavit. 

E talibus  enim  tantisque  Civitatis  uostrae  Luminibus 
universo  Collegio  atfulsere  indies  fama  atque  existimatio — 
exinde  accessit  nobis  patrimouium,  nec  civili  tumultu,  nec 
iniquis  rerum  publicarum  mutationibus  minuendum  — at 
Societati  buic,  in  prosperis  decus,  in  adversis  columen  et 
tutamen. 

Si  quid  enim  e temporibus,  in  quse  nunc  incidimus,  peri- 
culi  bis  institutionibus  exoriatur,  si  in  bac  ordinum  omnium 
procella,  etiam  res  nostra,  Medici ! in  dubium  revocetur, 
quo  precsentiori  adversus  bostiles  impetus  propugnaculo  uti 
possimus,  quam  avitis  Majorum  nostrorum  virtutibus — quo- 
rnodo  aversos  civium  auimos  erga  nos  in  melius  iuclinari 
posse  existimetis — quam  si  militim  nostrse  Tropsea  in  medium 
proferamus— Tropsea,  non  exterarum  gentium  strage,  sed 
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Morbomm  dir<a  propagine  a genere  luirnano  depelleuda, 
antiquitus  parta. 

Non  quod  ea  sira  indole,  ut  nihil  addi,  nihil  detrain,  nihil 
imrautari  in  veteri  norma  patiar — vctustatis  enim  ratio  est 
liabenda,  et  rerum  necessitati  ohsequendum — sed  quod  in 
hac  pristinae  disciplinac  instauratione  (si  quidem  instauratione 
ea  opus  sit)  nullo  modo  derogandum  puto  de  ils  studiis,  qum, 
vcl  ad  auimos  juvenum  recte  informandos,  vel  ad  rerum 
naturae  causas  evolvendas,  conducant. 

Quoniam  enim  paucis  abhinc  annis  Senatui  Populoque 
nostro  visum  sit,  ut  in  hac  ipsa  Urbe  novum  quoddam  ex- 
surgerct  lemplum  Musis  et  Apolliui  dicatum,  iisdem  Privi- 
legiis  dotari  novam  banc  Academiam,  quihus  gaudeant  anti- 
quiores  istse,  qum  apud  Oxoniam  atque  Cantahrigiam  floreut, 
non  patienti  solum  sed  etiam  lubenti  hilarique  animo  ac- 
ciperem,  modo  ex  institutis  ejus  provisum  sit,  ut  qui  exinde 
profecti  in  ordines  nostros  cooptentur,  iis  disciplinis  sint 
exculti,  quibus  sublatis,  Ars  nostra  nihil  fere  aliud  fit  nisi 
doctrina  circumforanea,  a triviis,  ut  aiunt,  collata— imo  vero 
qui  Medicinam  exercent,  quamquam  apud  nos  glorioso  Physi- 
corum  nomine  gestiaut,  a communi  tamen  circulatorum  et 
prsestigiatorum  grege  prope  abesse  videntur. 

Sic  Antiqmtati  suus  lionos  tribuatur,  sic  novis  rebus 
morem  geramus,  sic  postera  mtate,  si  oras  quando  Britannicas 
invisat  peregrinus  hospes,  baud  alim  a pectore  ejus  eliciautur 
voces,  quam  quas,  ut  perhibent,  nuper  emisit  Borussorura 
Ilex,  qui,  perlustratis  autiquioris  sevi  Monumentis,  recenti- 
orisque  Miraculis,  qum  in  hac  Urbe  atque  Viciuia  undique 
glomerata  inter  se  atque  commista  appareant,  ad  suos  ex- 
clamasse  fertur : “ Beata  Tellus  ! ubi  quicquid  novi  vetustum 
est,  quicquid  vetusti  novum.”  “ Gluckliches  Land,  too  das 
Neue  alt,  und  das  Alte  neu  isi°.” 

Manet,  Socn,  adhuc  manet  apud  vos,  integra  atque  in- 
tacta  ampla  ea,  quam  diximus,  literarum  atque  ingenuarura 
artium  hsereditas,  quam  in  perpetuum  couservare,  et.  ut 


is  interprete  insiguissimo  Bunsen:  “Blessed 

with  the  old.”  ^ entwined 
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potestis,  locupletare,  vobis,  ut  prsecipuaa  sit  curse  et  consilio, 
oro  atqne  obtestor. 

Quse  autem  ut  ex  vote  meo  succedant,  eniteudum  est,  non 
solum,  quod  inter  Collegas  nostros,  ut  nunc,  sic  in  posterum, 
semper  extent,  qui  in  ipsa  valetudinis  curatione  priucipem 
apud  sui  sseculi  Medicos  locum  jure  sibi  vindicent ; verum 
etiam,  ut  e Domo  hac  nostra,  veluti  ex  almse  nutricis  gremio, 
nunquam  non  prodeat,  generosior  ista  proles,  diviuo  quodam 
afflatu  instincta,  quibus  prsecipue  cordi  sit,  artem  ipsam 
medendi  in  altiorem  gradum  promovere,  et  in  iis  disciplinis 
primariis  esse,  quse  vel  Naturae  cognitionem  in  melius  pro- 
vebant,  vel  quse  liberalem  liominem  deceaut. 

Sed  quid  plura — quoniam  bac  in  re  vos  omnes  de  Re- 
publica  nostra  idem  mecum  sentire,  vel  ex  eo  ipso  augurari 
liceat,  quod  quos  ex  ordinibus  vestris  desumptos  novissime 
eligeritis,  ut  in  hoc  Collegio  Prsesidis  officio  fungautur,  et 
Medicinse  quasi  Antistites  fiant,  alterum  in  Literis  Grsecis 
et  Latinis  exercitatissimum,  alterum  Scieutiarum  Physicarum 
studio  florentem,  invenerim. 

De  egregio  ille  Viro,  qui  ad  Civitatis  nostrse  gubernacula, 
felici,  ut  spero,  augurio,  anno  superiori  accessit,  ut  prsesenti, 
et  honoribus  suis  nondum  perf'uueto,  hie  loci  tacendum 
arbitror,  quamquam  mihi,  Physicis  istis  disciplinis  addicto, 
gratissimura  atque  acceptissimum  sit,  quod  Prsesidem  tandem 
liabeatis,  qui  et  ipse  Chemise  sit  cultor,  et  socium  comitem- 
qne  sese  adjunxerit  iis,  qui  in  nobilissima  ista  Scieutia  aut 
nuuc  florent,  aut  olim  prsepollebaut. 

Halfordi  autem,  quern  nuper  deflevimus  exstinctum,  non 
tarn  limatum  judicium,  et  exquisitam  peritiam,  quam  in  Re 
Medica  adhibuit,  memorare  libet,  quam  singularem  ilium 
studiorum  Humanitatis  et  Literarum  amorem,  Latinique 
Sermonis  leporem  et  venustates,  quibus  fortasse,  pace  ves- 
trum  dixerim,  cseteris  Familise  nostrse  adscriptis  omnibus 
antecellebat. 

Nec  quisquam  putet,  aut  faciliores  has  Musas,  quas  ad 
supremum  usque  diem  tarn  feliciter  excoluerat  Halfordus, 
a severioribus  illis  quse  Medicinse  arti  ancillantur,  impla- 
cabili  quodam  dissidio  separari,  aut  mentem  duriusculis  istis 
disciplinis  informsitam  ab  elegantioribus  Literis,  imo  etiam 
a Poetica  ipsa,  sibhorrcre. 
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Quod  ad  Literas  quidem  humaniores  attinet,  lioc  inodo 
dicam,  quod  qui  disciplinis  istis  recte  sit  imbutus,  eum  cre- 
diderim  vel  ad  causas  rerum  exquirendas  aptiorem  fore,  et 
quasi  admirationis  quodam  ardore  correptum,  Naturse  adyta 
vehementiori  studio  esse  rimaturum. 

At  vero,  qui  Philosophiam  ita  tractat,  ut  non  in  obscuro 
quodam  Scieutiarum  angulo  plus  nimio  inhmrescat,  sed,  si 
res  suppeditet,  quaedam  ex  singulis  Naturm  reguis  delibet,  is 
quidem,  ni  fallor,  vel  ab  ipsa  rerum  contemplatione  sensum 
quendam  Profundi  atque  Infiniti  in  pectus  adhibet,  qui 
sublimiores,  animi  affectus  excitet,  qui  Phantasim  flammam 
accendat,  qui  ad  Rem  Poeticam  denique  mirum  in  modum 
animuni  teraperet  atque  inducat. 

Itaque  vel  Lucretium,  quamvis  eum  a Religione  ipsa 
ongissime  amovit  pestifera  ista,  quam  a Magistro  Philo- 
sophic sue  acceperat,  doctrina,  e Nature  ipsius  indagationc 
divimorem  quasi  afflatum,  et  rerum  coelestium  quandam  sig- 
uincationem,  hausisse  credideritis. 


“His  tibi  me  rebus  quedam  divina  voluptas 
Percipit,  atque  horror,  quod  sic  Hatura,  tua  vi 
lam  manifesta  patens,  ex  omni  parte  retecta  est.’’ 


Et  profeclo  vi,ida  ilia  via  animi,  pnici.rlorn  quam  qua:  prmsto 
adsunt  captantis,  et  ad  majorem  rerum  ordinera  assurgentis 
vel  apud  viros  severioribus  illis  studiis,  que  Medicum  de- 
ceant,  addictos,  baud  raro  emicuit. 

Quis  cnim  non  mcminit  egregii  illius  Vatis-nostris  quo- 
que  ordmibus  adscrqiti— qui  voluptates  ex  Pliantasia:  fonto 
haustas,  tautis  verborum  ponderibus,  tantaqne  imaginnm 
sylva  versibus  sms  exposuit,  quique,  Lucretii  instar,  medinm 
quandam  reg.onem,  inter  Plulosopliim  atque  Poeseos  Kegna 

sitam,  nnxtamque  ex  utroque  Ccelo  temperiem  naclam,  sibi 
propriam  viudicavit. 


Denique  ut  hac  in  re  preclarum  mihi  Testem  appellem 
virum  scihce^  neque  studiis  nostris  devinctum,  neque  nimio 
Scienharum  Physicarum  amore  corruptum-egregium  iiempe 
ei  Poetice  tam  Magistrura,  quam  Censorem,  qui  nuper 
de  Poeseos  Vi  Medina’^  opus  exegit-larga  qulm  do" 

I 2 


116 


Oratio  Harveiana. 


trill®  copia  abundans,  et  cum  disciplinis  illis,  Medico  pro- 
priis,  qu®  curaiijlis  animi  vitiis  inserviant,  cognatioiie  quadam 
conjuiictum,  aurea  qu®dara  dicta  ex  ipsius  Libro  exccrpta 
hie  loci  proferre  liceat  p : 

“ Non  caret  sua  quadam  Poesi  ne  abstrusior  quidem  ilia 
Matbematicorum  ars  et  ratio,  nedum  eorum,  qui  in  Physica 
exerceutur,  atque  in  externa  liac  terrarum  cmlique  pul- 
chritudine. 

“ Est  ill  utroque  genere  quod  magis  ac  magis  miretur 
aliquis,  quod  prosequatur  cum  amore  et  desiderio,  quo  in 
arcana,  nescio  qu®,  spatia  evehi  et  abduci  se  siiiat  animus ; 
Mathematicis  videlicet  sua,  quam  vocant,  Analogia,  abdit®- 
que  numerorum  et  magnitudiiium  rationes,  alia  post  aliani 
in  infinitum  excurrentes ; Pliysicis,  similitudiuum  iugeus 
copia,  plurim®que  occultarum  virium  significationes. 

“ Utramque  provinciam  qui  ita  colit,  tanquam  venerabile 
aliquid  tractet  ac  sacrum,  tanquam  mirando  ferme  majorem 
quam  inveniendo  liabeat  voluptatem,  illi  profecto  viro  dix- 
erim  non  male  pr®parata  fore  pectora,  vel  ad  Poeticam,  vel 
ad  ipsas  Religiones.” 

p Keble,  Pral.  Poet.  XXXV.,  vol.  ii.  p.  711. 


A BiograpMcal  Sketch  of  the  Eev.  DR.  ROTJTH,  late 
President  of  Magdalen  College,  Oxford. 


“ Nc  quid  falsi  dicere  audeat,  ne  quid  veri  non  andoat.” 


The  following  Remarks  were  circulated  in  1855,  soon  after  the 
death  of  our  venerable  President  when  in  his  liundredth  year, 
hut  are  now  for  the  first  time  published. 


I^ARTIN  JOSEPH  ROUTH,  our  late  venerable  and  re- 
spected President,  was  remarkable  for  shrewdness  and 
sagacity ; qualities,  indeed,  which  he  possessed  in  so  eminent 
a degree,  that  it  might  not  he  rash  to  affirm,  although  the 
remark  may  strike  those  who  recollect  him  as  paradoxical, 
that  they  would  hardly  have  failed  to  raise  him  to  distinction, 
had  they  been  concentrated  upon  matters  of  law,  or  on  ordi- 
nary business,  although  his  habits  were  such  as  hardly  ever 
brought  him  into  contact  with  the  former,  and  even  pre- 
cluded him,  more  perhaps  than  his  position  warranted, 
from  taking  part  in  the  latter. 

His  memory,  indeed,  was  most  capacious,  and  his  power 
of  clearly  apprehending  whatever  his  attention  was  called 
to  continued  nearly  to  the  last  unimpaired,  so  that  nothing 
but  the  retired  habits  he  had  contracted  from  an  early  period 
prevented  him  from  excelling  in  the  practical  affairs  of  life. 

It  is,  however,  as  a Scholar  and  a Divine,  rather  than  as 
the  active  Superintendent  of  a great  Society,  that  he  stands 
conspicuous. 

Ilis  scholarship  was  sound  and  accurate,  his  theological 
attainments  extensive,  and  for  the  time  at  which  they  were 
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acquired,  profound  j but  his  forte  lay  in  the  exact  acquaint- 
ance and  vivid  recollection  he  possessed  of  English  History, 
certain  portions  of  it  more  especially. 

On  these  he  seemed  to  deliver  himself,  rather  like  a con- 
temporary who  had  been  an  eye-witness  of  the  scenes  he 
described,  than  as  one  who  had  drawn  his  information  from 
second-hand  sources — so  perfect  was  his  acquaintance  with 
the  minutest  details,  so  intimate  his  familiarity  with  every- 
thing relating  to  the  history  of  the  individuals  who  figured 
in  these  events. 

On  sueh  occasions  one  could  hardly  help  interrupting  him 
in  the  course  of  his  narrative  by  inquiring,  w'hether  he  had 
not  himself  witnessed  the  rejoicings  at  the  signature  of  the 
peace  of  Aix-la-Chapelle,  or  shaken  hands  with  President 
Hough  at  the  time  of  his  triumphal  return  to  his  College, 
on  the  Restoration  of  the  Fellows. 

Beyond  the  circle  of  those  branches  of  learning  which 
have  just  been  mentioned,  his  information  appears  to  have 
been  limited. 

It  was  natural,  indeed,  to  expect  that  the  Mathematics 
and  the  Physical  Sciences  should  be  a terra  incognita  to 
a Seholar  of  the  last  century,  and  if  his  knowledge  of  the 
modern  Languages  was  confined  to  a smattering  of  French, 
it  was  as  much  at  least  as  was  generally  possessed  by  the 
men  of  his  day.  But  even  his  survey  of  the  events  of 
former  times,  exact  and  minute  as  it  was,  seems  to  have 
been  carried  on  in  the  spirit  of  an  Antiquary  rather  than 
of  a Philosopher,  and  he  does  not  appear  to  have  entered 
deeply  into  any  of  those  great  political  questions  which 
are  connected  with  the  points  of  history  in  which  he  was 
so  conversant. 

His  publications  attest  his  scholarship,  his  accuracy,  his 
perseverance,  and  his  scrupulous  search  after  truth  ; but  they 
do  not,  I apprehend,  exhibit  proofs  of  original  thought,  or 
profound  inquiry,  so  that  the  panegyric  bestowed  upon  the 
principal  of  them  by  Dr.  Parr  cannot  but  strike  one  as 
a little  hyperbolical. 

It  would  seem  from  it  as  if  he  were  heralding  the  appear- 
ance of  a work  “beyond  all  Greek,  beyond  all  Roman  fame,’' 
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— a very  masterpiece  of  erudition  and  research,  wlien,  in 
fict,  he  was  announcing  an  edition  of  the  Fragments  of 
early  Christian  Writers,  valuable,  no  doubt,  in  themselves, 
and  rendered  all  the  more  useful  from  the  careful  collation 
of  the  text,  and  the  judicious  selection  of  accompanying 
notes,  but  scarcely  of  a character  to  admit  of  any  extra- 
ordinary display  of  mental  power  on  the  part  of  the  editor 
himself. 

The  same  remark  probably  applies  to  his  early  edition 
of  Plato,  and  to  the  production  of  his  later  years,  that  of 
BurnePs  History. 

The  latter  contains  little  or  nothing  in  the  way  of  original 
reflection  or  commentary,  although  his  familiarity  with  the 
contemporary  writers  has  enabled  him  to  append  many 
valuable  additions,  as  well  as  corrections,  to  the  facts  con- 
tained in  the  original. 

Nor  does  it  appear,  that  he  has  left  behind  him  a single 
printed  Sermon,  or  Essay  on  any  theological  question,  which 
might  enable  posterity  to  judge  of  the  e.xtent  of  those  attain- 
ments which  were  the  admiration  of  his  contemporaries. 

The  only  specimens,  too,  of  his  Latinity  are  the  Preface 
to  his  Reliquia  Sacra,  and  to  the  Euthydemus  and  Gorgias ; 
together  with  a few  Epitaphs  and  Inscriptions,  the  elegance 
and  terseness  of  which  make  us  regret  that  he  had  not  done 
more  in  this  department  of  literature. 

It  is,  however,  to  his  powers  of  conversation,  or  rather, 

I should  say,  his  readiness  in  bringing  forward  without  pre- 
meditation his  great  stores  of  book-learning,  aided  by  the 
prestige  belonging  to  his  personal  demeanour,  and  his  long 
continuance  in  a public  position,  that  we  must  ascribe  the 
high  reputation  he  enjoyed  during  life. 

It  is  impossible  to  conceive  anything  more  dignified,  more 
courteous,  more  ingratiating,  than  his  address  and  manner, 
especially  during  his  latter  years,  when  the  peculiarities 
of  his  dress  and  appearance  were  set  down  to  his  great 
age,  and  the  fashion  of  a period  long  gone  by,  and  thus 
enhanced  the  effect  of  his  affable  and  kind,  though  formal 
deportment. 

Availing  himself  of  the  privileges  of  seniority,  he  had  the 
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tact  to  lead  the  conversation  into  those  channels  with  which 
he  was  most  at  home,  and  hence  to  astonish  the  eazer 
listener  with  the  extent  and  accuracy  of  his  knowledge. 

It  was  thus,  that  only  a few  years  before  his  death,  he 
surprised  Mr.  Bancroft,  the  American  Historian,  who  had 
solicited  an  interview,  with  the  knowledge  he  displayed 
of  the  reign  of  James  II.,  and  of  the  early  settlements  in 
America. 

His  politics,  as  I have  been  told,  savoured  in  early  life  of 
a kind  of  theoretical  Jacobitism,  such  as  had  been  cherished 
very  generally  by  the  clergy  and  country  squires  of  the  last 
century ; which  however,  at  the  worst,  bore  no  nearer  rela- 
tion to  disloyalty  to  the  King  in  esse,  than  the  Puseyisra 
of  the  present  day  is  accused  of  doing  to  Popery. 

This,  however,  when  I first  became  acquainted  with  him, 
had  already  subsided  into  a leaning  towards  the  prerogatives 
of  the  e.xisting  Sovereign,  coupled  with  a jealous  fear  of  the 
encroachments  of  the  aristocracy. 

Thus  his  Toryism  carried  with  it  a dash  of  Liberalism, 
which  endeared  him  to  Parr,  and  ingratiated  him  even  with 
Sir  Francis  Burdett,  who  in  his  cooler  moments,  when  not 
under  the  influence  of  popular  excitement,  held  much  in 
common  with  our  venerable  President. 

His  Theological  views  harmonized  with  the  High-Church 
Divines  of  the  age  of  Elizabeth ; but  he  never  evinced  any 
tendency  to  push  them  onwards  in  the  direction  of  Popery, 
or  to  form  any  close  alliance  with  the  Tractarian  party. 

He  had  considerable  tact  in  the  management  of  men, 
and,  although  very  tenacious  in  adhering  to  his  own  views, 
knew  exactly  when  the  time  was  come  to  relinquish  them 
with  a good  grace. 

His  piety  bore  all  the  marks  of  sincerity  and  fervour,  nor 
can  it  be  questioned  for  a moment,  but  that  in  the  discharge 
of  what  he  thought  his  duty,  he  was  most  conscientious. 

But  it  must  be  confessed,  that  he  had  not  at  the  com- 
mencement of  his  public  career,  as  the  Head  of  a great 
College,  marked  out  for  himself  a sphere  of  duty,  com- 
mensurate to  the  extent  of  his  opportunities,  or  the  just 
expectations  of  the  public. 
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Altliougli  he  obtained  his  Headship  at  an  early  period  of 
life,  he  does  not  appear  ever  to  have  interested  himself  in 
tlie  public  business  of  the  University,  or  even  in  taking  the 
steps  to  render  his  own  College  more  serviceable  for  tlie 
purposes  of  education  than  it  Iiad  been  before  his  time. 

The  greatest  praise  we  can  assign  to  him  in  this  respect 
is  the  manner  in  which  he  bestowed  his  College  patronage ; 
for  although  he  resisted  to  the  last  moment  the  attempts 
that  were  made  from  time  to  time  to  render  the  regulations 
with  reference  to  the  Demyships  more  consistent  with  the 
letter  of  the  Statutes,  and  more  favourable  to  free  com- 
petition, he  at  least  may  be  said  to  have  made  the  best  of 
a defective  system,  by  the  attention  he  paid  to  the  claims 
of  merit  in  the  disposal  of  the  appointments  which  fell  to 
his  share. 

That  he  should  in  his  advanced  years  have  been  opposed 
to  the  changes  in  our  academical  system  which  have  lately 
been  forced  upon  us  from  without,  was  only  natural  and 
excusable  j but  the  fact,  that  in  the  prime  of  life  he  should 
have  stood  aloof,  when  Jackson,  and  Parsons,  and  Eveleigh 
were  urging  on  those  measures  of  internal  Reform  which 
took  place  at  the  commencement  of  the  present  century, 
may  be  adduced  to  shew,  that  his  A’iews  of  responsibility 
did  not  extend  beyond  the  limits  of  the  College  over  which 
he  presided. 

Being  possessed  of  little  or  no  private  fortune  when  he 
came  to  the  Headship,  prudential  motives  may  have  con- 
tributed towards  the  formation  of  those  frugal  habits  which 
he  retained  during  life;  yet,  although  his  style  of  living 
was  scarcely  in  accordance  with  his  ample  means  and  high 
position,  he  was  not  insensible  to  the  calls  of  benevolence, 
and  contributed  from  time  to  time  large  sums  to  charitable 
and  more  especially  to  ecclesiastical  purposes. 

In  a word,  if  we  do  not  discover  traces,  in  his  literary  pro- 
ductions, of  original  thought  or  high  genius,  nor  yet,  in  his 
conduct,  of  those  rarer  qualities  of  mind  whieh  promjjt  to 
acts  of  self-saerifiee,  and  render  the  possessor  a fit  subject, 
if  any  man  can  be,  for  hero-worship  ; yet  on  the  other  hand 
his  biographer  will  be  able  to  point  out  iu  his  character 
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such  traits  as  may  fully  justify  the  love  and  respect  which 
he  obtained  in  his  College,  and  amongst  his  cotemporaries 
in  general. 

Possessed  indeed,  as  he  was,  of  sound  principle,  and 
genuine  piety ; with  a temper,  which,  if  somewhat  irritable, 
was  nevertheless  placable ; and  a disposition,  which  led  him 
to  shew  indulgence  to  the  opinions  of  others,  however  tena- 
cious he  might  be  in  respect  to  his  own ; ever  courteous  and 
accessible  to  all  who  desired  to  approach  him,  and  ready 
freely  to  impart  his  vast  stores  of  information  to  those  who 
solicited  it ; he  deserves  the  character  of  a good  and  amiable, 
as  well  as  an  able  and  learned  man ; and  although  not 
exempt  from  human  frailties,  may  claim  a high  place  amongst 
the  Scholars  and  Theologians  of  the  University  in  which  he 
flourished. 

In  short,  as  a link  between  the  present  and  the  past,  as 
perhaps  the  last  representative  of  the  divines  of  the  pre- 
ceding century,  we  should  have  regretted  his  loss,  even  had 
he  possessed  greater  failings,  and  fewer  titles  to  respect. 

How  much  more  then  must  his  removal  be  felt  by  us  all, 
when  his  urbanity  added  a new  charm  to  manners  which 
would  have  pleased  even  merely  as  characteristic  of  a by- 
gone age,  and  when  both  young  and  old  were  equally  allowed 
the  privilege  of  participating  in  those  abundant  stores  of 
knowledge,  which,  if  they  had  only  been  committed  to  the 
press,  would  have  rendered  our  late  President,  by  a just  title, 
the  Muratori  of  a Protestant  University. 


Notice  of  the  Philosophical  Character  of  DE.  PEOUT, 
communicated  to  the  Ashmolean  Society  of  Oxford, 
Feb.  9,  1852. 


TN  noticing  the  advances  made  to  our  knowledge  of  the 
^ functions  of  life,  through  the  instrumentality  of  chemistry, 
as  illustrated  by  a new  discovery  of  Barou  Liebig’s,  of  which 
he  had  given  a short  account.  Dr.  Daubeny  could  not  refrain 
from  dwelling  a little  upon  the  scientifie  merits  of  an  old 
and  valued  friend  of  his  own,  now  deceased,  who  led  the 
way  in  this  path  of  research,  and  deserves  to  be  commemo- 
rated, both  for  his  important  contributions  to  chemistry  in 
general,  and  likewise  for  the  light  whieh  his  researches  first 
cast  upon  many  obscure  processes  of  the  animal  economy. 
He  alluded  to  Dr.  Pi’out,  whose  labours,  however,  in  the 


cause  of  science,  he  would  not  take  up  the  time  of  the 
Society  by  particularizing,  inasmuch  as  a pretty  faithful  and 
detailed  abstract  of  his  principal  papers  had  alreadv  been 
given  to  the  world  in  a late  number  of  the  Edinburgh 
Medical  Journal".  He  would  however  briefly  allude  to  two 
qualities  whieh  eminently  distinguished  his  philosophical 
character,  and  which  by  their  happy  combination  enabled 
him  to  render  subservient  to  the  unfolding  of  grand  general 
truths  those  minute  pathological  inquiries,  which  his  profes- 
sion prompted  him  to  undertake,  but  every  one  of  which, 
when  once  entered  upon,  was  worked  out  by  him  with  the 
patience  and  exactness  of  a philosophical  problem. 

The  first  of  these  characteristics  was  that  capacity  for 
accurate  observation,  whieh,  coupled  as  it  was  in  him  with 
the  most  conscientious  regard  to  truth,  inspired  such  a con- 
fidence in  his  published  results,  that  their  correctness  has 
seldom  been  impugned  by  those,  who,  with  the  lights  of 
improved  knowledge,  have  since  followed  in  his  footsteps. 


■ -Tuly,  1851. 
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It  is,  indeed,  tlie  great  boast  of  Liebig,  that  he  has  so  im- 
proved the  method  of  analyzing  organic  bodies,  that  a young 
man  of  ordinary  attainments  can  now,  after  a few  months’ 
training,  complete  an  analysis,  which  may  he  appealed  to 
with  confidence,  and  received  as  the  basis  of  further  re- 
search j whereas,  before,  only  adepts  in  chemistry  were  ca- 
pable of  bringing  out  results,  upon  which  any  reliance  could 
be  placed. 

Yet  the  greater  part  of  Dr.  Prout’s  analyses  were  made 
with  an  apparatus  of  his  own,  which,  however  ingenious  it 
might  he,  was  far  more  difficult  to  use,  and  required  for  its 
success  many  more  precautions,  than  that  at  present  in  the 
hands  of  chemists,  and  hence  the  precision  to  which  he  at- 
tained is  the  greater  subject  for  commendation.  Add  to 
which,  that  these  delicate  investigations  were  carried  on  by 
him,  unassisted,  amid  constant  interruptions,  at  intervals 
snatched  from  the  daily  demands  made  upon  his  time  by 
professional  engagements. 

The  second  characteristic  of  his  genius  was  that  power  of 
generalization,  that  aptitude  of  combining  into  a harmoni- 
ous whole,  a number  of  isolated  and  independent  facts, 
which  led  him  to  seize  upon  the  remote  consequences  de- 
ducible  from  the  results  of  his  own  observations,  as  well  as 
those  of  others,  and  at  the  same  time  to  shape  his  inquiries 
in  such  directions  as  might  lead  to  the  development  of  great 
principles  in  science.  Thus,  for  instance,  so  far  hack  as 
the  year  1815,  he  published  that  remarkable  paper,  “On 
the  Relation  between  the  Specific  Gravity  of  Bodies  in  their 
Gaseous  state,  and  their  Atomic  Weights;”  in  which  he 
pointed  out,  within  a few  years  after  the  promulgation  of 
the  Daltonian  theory,  that  the  atomic  weights  of  all  other 
bodies  may  he  regarded  as  multiples  of  that  of  hydrogen, — 
a position  M'hich,  after  being  disputed  by  Berzelius  and  other 
great  authorities,  came  at  length  to  be  confirmed,  with 
respect  to  three,  at  least,  of  the  most  important  elements 
— carbon,  oxygen,  and  azote— by  the  researches  of  Dumas 
.and  others''. 

I*  It  lins  since  been  shewn  to  hold  good  with  reference  to  most  of  the  ele- 
ments, if  only  half  of  the  atomic  weight  of  hydrogen  be  assumed  as  the  basis. 
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Thus,  at  a later  period,  his  delicate  method  of  weighing 
the  air,  enabled  him  to  suggest  a cause  for  the  prevalence  of 
the  cholera  then  raging  in  Loudon,  namely,  the  addition 
of  an  ingredient  to  the  ordinary  constituents  of  the  at- 
mosphere, which  increased  the  specific  gravity  of  its  lower 
strata  over  that  locality. 

It  may  be  mentioned,  as  a proof  of  that  admirable  caution 
which  he  evinced  with  regard  to  facts,  even  when  tempted 
by  the  support  they  would  have  yielded  to  any  of  those 
ingenious  speculations  with  which  his  mind  was  ever  teem- 
ing, that  although  he  was  understood  to  have  continued 
the  meteorological  researches  alluded  to,  during  the  whole 
period  of  the  visitation  of  the  cholera  in  1832,  he  delayed 
their  publication  until  they  could  be  still  further  corrobo- 
rated. Unfortunately,  when  the  cholera  broke  out  a second 
time,  in  1848,  his  health  was  too  much  enfeebled  to  allow 
of  his  undertaking,  in  addition  to  a large  medical  practice, 
a similar  course  of  laborious  investigations,  so  as  to  satisfy 
his  own  scrupulous  mind  as  to  their  truth. 

Dr.  Prout  also  suggested  an  explanation  of  the  differences 
existing  between  those  organic  bodies,  whose  constituents 
had  appeared  identical,  by  the  interference  of  infinitesimal 
portions  of  certain  extraneous  substances  intermixed  with 
their  predominant  ingredients  ; and  started  the  idea,  which 
Liebig  has  followed  up  with  so  much  success,  that  these 
latter  may  be  of  essential  use,  inasmuch  as  they  render 
the  body  itself  suitable  to  be  assimilated  by  animals,  owing 
to  their  counteracting  in  it  those  chemical  affinities  between 
its  particles,  which  would  otherwise  be  too  powerful  for  the 
antagonistic  forces  of  life  to  surmount  °. 

Substances  so  constituted  he  called  merorganized,  and 
the  introduction  of  these  foreign  matters  he  regarded  as 
the  cause  of  that  new  arrangement  of  their  particles,  which 
imparted  to  them  properties  altogether  distinct  from  those 
which  before  characterized  them.  Thus,  starch  he  regarded 


' t have  suggested,  in  iny  Paper  “ On  the  Occurrence  of  Fluorine  in  Bones,” 
that  the  introduction  of  that  element  may  have  a similar  use  in  the  animal 
economy.  See  Part  I.,  p.  185. 
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as  merorganized  sugar,  and  considered  the  latter  body  to 
be  incapable  of  assimilation,  until  it  had  undergone  an  alter- 
ation of  this  kind  within  the  body. 

Dr.  Prout  also  led  the  way  towards  the  establishment  of 
that  beautiful  classifieation  of  substances  subservient  to  nu- 
trition, which  Baron  Liebig  has  lately  brought  so  promi- 
nently forward,  and  made  the  foundation  of  so  many  strik- 
ing and  interesting  speculations.  His  paper,  “ On  the  Ulti- 
mate Composition  of  Simple  Alimentary  Bodies,”  shews, 
that  they  are  divisible  into  three  kinds,  namely,  the  saceha- 
rine,  the  oily,  and  the  albuminous,  the  two  former  intended 
to  generate  animal  heat,  the  latter  to  repair  the  waste  of 
the  system ; and  likewise  that  the  milk  which  nature  has 
jH’ovided  for  the  support  of  the  young  in  mammiferous  ani- 
mals, is  alone  capable  of  sustaining  life,  because  it  eon- 
tains  all  three. 

Thus,  while  the  former  inquiry  of  Dr.  Prout’s  contains 
the  germ  of  one  great  principle  so  insisted  upon  by  Liebig ; 
namely,  the  necessity  for  those  minute  quantities  of  mineral 
matters  which  are  found  to  be  present  in  Plants,  the  latter 
suggested  the  groundwork  of  the  Baron’s  other  great  Work, 
in  which  he  has  explained  so  luminously  the  nature  of  the 
proximate  principles  required  for  the  nutrition,  and  for  the 
maintenance  of  heat,  in  animals. 

With  regard  to  inquiries  more  purely  medical.  Dr.  Prout 
first  gave  a clear  idea  of  the  constitution  of  the  urine,  and 
shewed  that  the  secretion  of  urea  took  place  in  the  blood- 
vessels, whilst  it  was  merely  eliminated  by  the  kidneys. 
By  ascertaining  that  the  urine  of  reptiles  eonsists  wholly 
of  uric  acid,  he  took  the  first  step  towards  pointing  out 
the  relation  between  that  body  and  urea,  which  latter  Liebig 
supposes  to  be  produced  in  warm-blooded  animals,  through 
the  oxygenation  of  the  former  compound. 

While  by  this  train  of  research  he  threw  so  much  im- 
portant light  upon  the  physiology  of  calculous  and  other 
urinary  disorders,  he  advanced  at  the  same  time  our  know- 
ledge of  digestion  itself,  by  his  discovery  that  the  stomach 
in  a healthy  state  always  contains  free  muriatic  acid.  Hence 
probably  the  necessity  of  salt  for  all  the  higher  animals. 
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Such  are  a few  of  the  great  principles,  either  suggested 
or  worked  out  by  Dr.  Prout, — contributions  to  physiologi- 
cal science  important  enough  to  establish  his  reputation  as 
a great  original  thinker,  as  well  as  an  accurate  and  scru- 
pulous experimentalist.  His  two  principal  publications, 
namely,  his  “Bridgewater  Treatise,”  and  his  work  “On 
the  Stomach  and  Urinary  Diseases,”  are  each  characterized 
by  a very  high,  although  a distinct  order  of  merit.  The 
former,  not  only  evinces  a thorough  mastery  of  the  details 
of  his  subject,  but  also  much  ingenuity  in  unravelling  the 
mysteries  which  beset  us  when  we  attempt  to  speculate  on 
the  intimate  constitution  of  matter.  While  soaring  into 
this  elevated  region,  he  caught  a glimpse  of  those  views 
respecting  the  distinction  between  physical  and  chemical 
atoms,  from  the  development  of  which  Dumas  has  since 
derived  so  much  celebrity. 

On  the  other  hand,  in  his  latter  work,  dedicated  to  the 
relief  of  human  suffering,  he  has  abstained  as  much  as  pos- 
sible from  such  speculations,  and  has  evinced  an  exemplary 
caution  in  confining  his  practical  deductions  strictly  within 
their  legitimate  limits,  at  the  same  time  that  he  has  dis- 
played a profound  sagacity  in  the  discrimination  and  treat- 
ment of  the  diseases  which  fell  within  his  province. 


OOEEESPONDENOE 

irn  BEFKHENCE  TO  A DeCLAHATION  SUBMITTED  FOR  SiGNATUUE 
TO  Men  of  Science  in  18G4. 


A New  Declaration. 

OOON  after  the  appearance  of  the  Declaration  signed  by 
many  of  the  Clergy  in  1864,  protesting  against  the  opi- 
nions contained  in  the  '‘Essays  and  Eeviews,'"  I received 
the  following  letter  soliciting  my  signature  to  a memorial  of 

a similar  description  intended  for  men  engaged  in  scientific 
pursuits. 


Moyal  College  of  Chjmistnj,  Oxford-street, 
30,  1864.  ’ 

“ Sir,-I  beg  to  call  yonr  attention  to  the  accorapanvin- 
Declaration,  now  in  course  of  signature  among  scientific 
men,  which  it  is  proposed  to  issue  when  a sufficient  number 
of  names  have  been  obtained.  I trust  that  you  will  ap- 
prove the  spirit  of  the  document,  and  the  terms  in  which 
It  IS  expressed,  and  solicit  the  favour  of  your  signature  to 
be  appended  to  the  Memorial. 

I am,  bir,  your  obedient  servant, 

“ HERBERT  M’LEOD. 

1.0.  An  answer  will  oblige.” 

Then  followed  the  signatures,  and  a copy  of  the  Memorial 
in  question,  which  was  as  follows  •_  emornil 

of  ‘I'o  Natural  Sciences, 

scTemifie  Zr"  ““  "S-t  that  researches  into 

scientinc  truth  are  Dervertprl  Ktt 

• i.  . , ^ veuea  by  some  iii  our  own  times 

intojcc^iou  for  casting  doubt  upon  the  truth  and  authen- 
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ticity  of  the  Holy  Scriptures.  We  conceive  that  it  is  im- 
possible for  the  Word  of  God,  as  written  in  the  Book  of 
Nature,  and  God’s  Word  written  in  Holy  Scripture,  to  eon- 
tradict  one  another,  however  much  they  may  appear  to 
differ.  We  are  not  forgetful  that  Physical  Science  is  not 
complete,  but  is  only  in  a condition  of  progress,  and  that 
at  present  our  finite  reason  enables  us  only  to  see  as  through 
a glass  darkly,  and  we  confidently  believe  that  a time  will 
come  when  the  two  records  will  be  seen  to  agree  in  every 
particular.  W’’e  cannot  but  deplore  that  Natural  Science 
should  be  looked  upon  with  suspicion  by  many  who  do  not 
make  a study  of  it,  merely  on  account  of  the  unadvised 
manner  in  which  some  are  placing  it  in  opposition  to  Holy 
Writ.  We  believe  that  it  is  the  duty  of  every  scientific 
student  to  investigate  nature  simply  for  the  purpose  of  elu- 
cidating truth,  and  that  if  he  finds  that  some  of  his  results 
appear  to  be  in  contradiction  to  the  written  Word,  or  ra- 
ther to  his  own  interpretations  of  it,  which  may  be  erro- 
neous, he  should  not  presumptuously  affirm  that  his  own 
conclusions  must  be  right  and  the  statements  of  Scripture 
wrons  ; rather  leave  the  two  side  bv  side  till  it  shall  please 
God  to  allow  us  to  see  the  manner  in  which  they  may  be 
reconciled  ; and,  instead  of  insisting  upon  the  seeming  dif- 
ferences between  Scienee  and  the  Scrijitures,  it  would  be  as 
well  to  rest  in  faith  upon  the  points  in  which  they  agree.” 

To  this  I returned  the  following  reply. 

“Herbert  M’Leod,  Esq.,  Royal  College  of  Chymistry, 
Oxford-street,  London. 

“ Sir,—I  have  been  favoured  with  a copy  of  the  Declara- 
tion now  in  the  course  of  signature  among  scientific  men, 
to  which,  on  account  of  the  motive  which  suggested  it,  and 
also  out  of  respeet  to  certain  distinguished  names  appended, 
I have  given  my  serious  attention. 

“ Nevertheless,  while  there  is  much  in  its  tenor  and  spirit 
with  which  all  Christians  must  sympathize,  tbe  issuing  of 
such  a document  seems  to  me  a measure  of  doubtful  ex- 
pediency, and  likely  to  lead  to  much  misconception. 

“ In  the  first  place,  as  it  is  proposed  to  confine  it  to  men 
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of  science,  and  as  it  is  not  likely  to  be  followed  up  by  simi- 
lar statements  from  other  classes  of  the  laity,  as  for  in- 
stance, from  members  of  the  bar,  or  of  the  senate,  its  ap- 
pearance would  seem  to  involve  the  admission  that  persons 
devoted  to  the  study  of  nature  are  peculiarly  liable  to  the 
charge  of  infidelity. 

“ This  is  an  impiitation  against  which  I should  enter  an 
indignant  protest,  were  it  not  that  I feel  it  to  be  so  un- 
warranted that  it  would  be  better  to  pass  it  over  in  silent 
contempt.  No  doubt  scientific  men  have  of  late  years  in 
the  course  of  their  inquiries  lighted  occasioncillv  upon  facts, 
which  persons  who  take  a perverse  pleasure  in  opposing 
leceived  doctrines  have  forged  into  weapons  wherewith  to 
assail  Christianity. 

“ But  I am  not  aware  that  these  attacks  have  in  any  in- 
stance been  traced  to  persons  specially  devoted  to  physical 
research  ; and  even  those  recent  publications  which,  though 
not.  It  may  be  hoped,  incompatible  with  a reception  of  the 
vital  truths  of  the  Gospel,  have,  like  the  much-debated 
‘Essays  and  Eeviews,’  been  denounced  by  the  clergy,  as 
tending  to  induce  scepticism  and  to  foster  heresy,  can  in 
no  instance,  except  perhaps  in  one  be  attributed  with  any 
show  of  probability  to  the  influence  of  scientific  habits  of 
thought  or  training  upon  the  minds  of  the  individual  writers. 

“ And,  indeed,  the  most  systematic  attack  made  of  late 


years  upon  the  authenticity  of  the  Old  Testament  has  pro- 
ceeded from  an  Anglican  bishop,  of  some  mathematical,  or 
at  least  arithmetical  reputation  certainly ; but  one  who,  so 
far  from  being  addicted  to  the  study  of  nature,  betrayed 
how  little  his  pursuits  in  early  life  had  taken  that  direction, 
by  confessing  that  the  first  doubts  which  came  across  his 
mind  as  to  the  reality  of  an  Universal  Deluge  had  been 
^^^ogfisted  to  him  in  Africa  by  a native  convert. 

“ With  regard  to  the  propositions  contained  in  the  printed 
paper,  I am  quite  prepared  to  assent  to  the  one  which  as- 
serts ‘ that  the  Word  of  God,  as  written  in  the  Book  of 


* Professor  Powell,  the  individual  aUuded 
from  the  graver  charges  brought  against  him 
p.  25  et  seq.  of  the  present  Part. 


to,  has,  I trust,  been  vindicated 
in  the  remarks  on  his  Essay  in 
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Nature,  and  in  Holy  Scripture,  cannot  really  contradict 
one  another and,  moreover,  appreciating  as  I do,  so  far  at 
least  as  my  limited  faculties  enable  me  to  scan,  the  reasons 
which  may  have  induced  the  Great  Author  of  Nature  to 
allow  the  embodiment  of  the  traditions  of  an  early  age,  and 
the  rude  conceptions  of  an  unenlightened  people  to  ap- 
pear in  the  volume  which  reveals  to  us  all  that  we  know 
of  His  relations  to  man  and  of  our  duties  to  Him  and  to 
our  fellow-creatures,  I am  the  more  ready  to  admit,  that  the 
wisdom  of  thus  intermingling  in  the  Sacred  Records  the 
human  element  with  the  Divine  will  he  more  fully  recog- 
nised hereafter,  in  proportion  as  knowledge  advances. 

“ This  persuasion,  however,  does  not  justify  me  in  signing 
a Declaration,  which  appears  to  countenance  that  view  of 
Scripture  inspiration  which,  of  the  many  entertained  by 
divines  of  different  schools,  is  the  one  which  I regard  as  the 
narrowest  and  the  most  beset  Avith  difficulties. 

“ For  much  as  one  may  condemn  the  presumption  of 
those  who  seize  upon  the  seeming  differences  between  science 
and  Scripture  as  a ground  for  shaking  our  faith  in  Reve- 
lation, I am,  on  the  other  hand,  not  prepared  to  declare,  that 
conclusions  honestly  arrived  at  in  the  course  of  scientific 
investigation,  as  for  instance  those  relating  to  the  age  of  the 
world,  the  antiquity  of  the  human  race,  or  the  prevalence  of 
a deluge  over  parts  of  the  globe  not  at  the  time  inhabited 
by  man,  ought,  as  a matter  of  'Christian  duty,  to  be  sup- 
pressed and  ignored. 

“ It  is  noticed,  indeed,  in  terms  of  becoming  indignation 
in  the  ‘ Lives  of  the  Martyrs  of  Science,"  published  by  the 
most  eminent  of  the  signers  of  this  document,  that  the 
priesthood,  three  centuries  ago,  acted  upon  this  principle, 
when  they  compelled  Galileo  to  retract  the  conclusion  which 
he  had  deduced  from  his  own  scientific  researches  with 
respect  to  the  motion  of  the  globe.  But,  we  are  not  told 
that  the  naturalists  of  that  period  took  part  in  the  prose- 
cution, or  concurred  in  the  sentence  passed  upon  this  il- 
lustrious philosopher. 

“Nor  at  the  present  time  Avould  it  appear  either  con- 
sistent or  generous,  if  the  cultivators  of  Natural  Science 
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were  to  join  in  the  outcry  raised  against  those  Naturalists 
who,  in  the  prosecution  of  their  own  special  studies,  may 
have  arrived  at  conclusions  of  a physical  nature,  which  they 
have  been  unwilling  to  suppress,  although  unable  at  the 
time  to  reconcile  them  with  certain  passages  of  Scripture, 
not  bearing  upon  points  of  doctrine,  except,  perhaps,  by 
means  of  an  interpretation  so  forced  and  unnatural,  that, 
like  others  that  liave  preceded  it,  it  may  be  expected  to 
break  down,  or  to  be  superseded,  as  science  progresses. 

“ Perhaps,  however,  I should  have  been  content  with 
silently  withholding  my  signature  from  the  Declaration,  had 
it  not  occurred  to  me,  that  others,  like  myself,  might  be 
induced  to  spare  themselves  trouble  by  taking  the  same 
course ; in  which  case,  without  some  such  explanation  as 
the  one  which  I have  A'olunteered,  it  might  be  imagined, 
that  scientific  men  are  often  either  opposed  or  indifferent 
to  religious  truth,  instead  of  being  determined  to  stand 
aloof  in  this  instance,  by  the  doubts  they  entertained,  as 
to  whether  such  a document  was  calculated  to  promote  the 
sacred  interests  it  professes  to  subserve. 

“ I remain,  your  obedient  servant, 
“CHARLES  DAUBENY, 

“ Professor  of  Botimy,  Oxfurd.” 

“ Oxford,  July,  1864.” 


On  the  Celtic  Eemains  of  Brittany. 


A Lectuke  delivered  to  the  Torquay  Natural  History  Society, 

Jan.  13,  1865. 


These  interesting  antiquities  have  been  so  often  described,  that 
I refrain  from  here  introducing  the  Narrative  of  my  Tour  through 
the  Province,  vrhich  formed  the  first  part  of  the  above  Lecture,  but 
confine  myself  to  inserting  the  comments  which  I subsequently 
made  upon  their  probable  design  and  antiquity 


TT  may  be  remarked,  in  the  first  place,  that  the  desire  of 
-*-  putting  up  some  memorial  of  any  great  event,  some  record 
of  a deceased  chieftain  or  warrior,  no  less  than  that  of  setting 
apart  as  sacred  or  “tabooed”  any  spot  which  had  been  the 
scene  of  religious  observances,  seems  to  be  an  inherent  prin- 
ciple in  man,  and  to  have  marked  in  all  countries  the  first 
advance  from  the  lowest  condition  of  savage  life.  Whether 
this  desire  shews  itself  in  any  outward  manifestation  among 
savages  so  low  in  the  scale  of  humanity  as  those  of  Australia 
or  New  Guinea,  I know  not,  but  it  is  certain  that  it  existed 
in  the  earliest  state  of  society  in  which  any  degree  of  in- 
telligence, or  any  subordination  of  ranks  and  subjection 
to  a spiritual  or  temporal  rule,  had  begun  to  be  developed. 
Now  the  only  modes  which  a horde  of  savages  could  resort 
to  for  effecting  either  of  the  above  objects,  were  by  setting 
up  a monolith  on  the  ground,  or  by  encircling  the  sacred 
spot-  with  a series  of  the  same.  And  as  it  would  be  per- 
ceived, that  stones  of  small  size  were  speedily  knocked  down 


* They  are  referred  to  also  in  my  Address  to  the  Devonshire  Association. 
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or  displaced,  the  ambition  of  each  tribe  or  family  would  be 
to  surpass  the  rest  in  the  magnitude  of  the  blocks  employed, 
as  memorials  at  once  of  their  own  power,  and  of  the  im- 
portance of  the  object  intended  to  be  commemorated.  The 
size  of  the  blocks  employed  would  therefore  be  only  limited 
by  the  force  which  they  could  command,  and  would,  in 
some  cases,  be  the  largest  which  brute  strength,  unaided  by 
any  mechanical  appliances,  was  capable  of  uplifting.  In  like 
manner,  to  preserve  the  place  of  sepulture  intact,  the  upright 
stones  enclosing  the  sacred  spot  would  have  superposed  a 
tabular  block  covering  the  entire  space,  giving  rise  to  the 
dolmens  and  demidolmens,  so  common  amongst  these  Celtic 
remains.  Still  further,  to  secure  these  places  of  burial  from 
desecration,  they  were  often  covered  over  with  heaps  of 
rough  stones,  forming  those  tumuli  or  galgals  which  we  see 
in  so  many  parts  of  Brittany.  And  in  these  cases,  when- 
ever the  dolmen  was  designed  as  a place  of  burial  for  a suc- 
cession of  persons,  a passage  leading  to  it  was  provided  by 
means  of  a long  double  row  of  stones  roofed  over  with  tables 
of  the  same,  as  we  find  at  Gavrinis  and  elsewhere.  When, 
on  the  contrary,  the  dolmen  was  intended  for  the  resting- 
place  of  one  person  only,  no  such  gallery  or  passage  was 
provided. 

It  would  only  be  natural  to  transfer  to  the  spots  which 
were  set  apart  for  religious  ceremonies  the  same  usage 
with  which  they  had  before  been  familiar,  as  being  already 
employed  as  a record  of  past  events  or  persons ; for  as  a sort 
of  sacredness  attached,  in  their  estimation,  to  the  stones  so 
placed,  they  could  devise  no  better  metliod  of  preserving 
a sacred  enclosure  from  pollution,  than  by  enclosing  it  with 
menhirs  of  the  same  character  as  those  which  had  been 
already  regarded  with  awe  and  respect  by  the  people  gene- 
rally. Hence,  probably,  arose  the  long  avenues  of  Carnac, 
and  the  cycloliths  of  Abury  and  Stanton  Drew.  Tlie  in- 
habitants of  that  part  of  Armorica,  or  Brittany,  which  now 
constitutes  the  Morbihan,  composing  the  nation  of  the  Yeueti, 
noticed  in  Caesar’s  Commentaries,  must  have  been  too  far 
advanced,  in  point  of  civilization,  to  have  been  ignorant  of 
bronze  or  iron ; they  formed  alliances  with  all  the  neigh- 
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bouring  tribes,  and  even  with  Britain  ; tliey  made  a de- 
termined resistance,  even  against  tlie  Roman  legions;  and 
they  possessed  a fleet  capable  of  contesting  with  Ciesar 
the  empire  of  the  seas.  Yet  it  does  not  therefore  follow 
that  they  might  not  have  constructed,  or  at  least  availed 
themselves,  for  purposes  of  worship,  of  those  rows  of  unhewn 
stones  which  we  see  in  their  country,  retaining  that  venera- 
tion for  such  rude  monuments  which  had  been  handed  down 
to  them  traditionally  from  their  more  barbarous  ancestors. 
In  like  manner  we  cannot  doubt  that  in  the  age  of  Moses, 
and  even  long  before  that  time,  implements  of  bronze,  and 
even  of  iron,  must  have  been  in  use ; and  yet  we  find  that 
Legislator  directing,  that  when  an  altar  of  stone  was  put  up, 
it  should  be  of  unhewn  stone. 

And  if  you  will  build  Me  an  altar  of  stone,  it  shall  not 
be  of  hewn  stone ; for  if  thou  lift  up  thy  tool  upon  it,  thou 
hast  polluted  ‘'And  thou  shalt  build  the  altar  of 

the  Lord  with  whole  stones  }”  meaning,  no  doubt,  that  they 
were  not  to  consist  of  masonry,  like  the  pyramids  and  other 
monuments  of  Egypt 

With  regard  to  their  antiquit.y,  it  seems  probable  that 
these  erections  must  be  assigned  to  one  of  the  later  portions 
of  the  stone  age. 

It  is  at  least  tolerably  certain,  that  the  people  which  erected 
these  large  blocks  must  have  possessed  some  intelligence, 
some  organization,  some  kind  of  settled  government.  The 
means  of  subsistence  must  have  been  suffieiently  at  their 
command  to  allow  of  their  applying  a large  amount  of  surplus 
labour  to  tlie  erection  of  such  monuments ; and  their  ideas 
could  not  have  been  cooped  up,  like  those  of  the  lowest 
savages,  within  the  narrow  range  of  the  mere  necessities 
of  their  material  nature‘s.  These  monuments  could  not, 
theiefore,  belong  to  the  earlier  stages  of  the  stone  period; 
but,  nevertheless,  although  some  of  them,  for  the  reasons 
alieady  stated,  may  have  been  erected  during  the  age  of 
bronze,  yet  the  greater  number  appear  to  have  been  put  up 
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before  the  introduetion  of  metallic  implements.  Had  these 
been  in  use  at  the  time,  it  is  hardly  possible  to  conceive 
how  it  happened,  that  marks  of  chiselling  or  of  masonry 
are  not  traceable  more  generally  amongst  these  monuments 
of  antiquity.  But  what  affords  the  strongest  proof  that  they 
were  erected  principally  during  the  stone  age,  is  the  dis- 
covery of  those  markings  upon  the  surface  of  a few  of  the 
stones,  although  I believe  only  on  those  round  about  Lok- 
mariaker,  which  have  been  alluded  to.  Amongst  them  are 
frequent  cuneiform  figures,  bearing  so  exact  a resemblance 
to  the  implements  of  the  more  advanced  period  of  the  stone 
age,  that  it  seems  difficult  to  deny  that  they  were  intended 
as  representations  of  them ; and  it  is  important  to  observe, 
that  only  in  one  instance  is  there  any  delineation  of  a 
battle-axe,  a shield,  or  of  any  other  weapon,  offensive  or 
defensive,  belonging  to  a later  period.  Had  such  been  in 
common  use  at  that  time  amongst  the  people  of  Brittany, 
it  is  probable  that  they  would  have  been  figured  upon  the 
stones  they  put  up,  as  is  the  case  on  those  found  at  Kiwik, 
in  the  province  of  Scania  in  Sweden,  in  the  centre  of  a tu- 
mulus. Upon  the  whole,  therefore,  it  would  seem  that  the 
absence  of  any  inscriptions  on  the  great  majority  of  the 
dolmens  in  Brittany  and  elsewhere,  shews  that  they  were 
erected  at  so  remote  an  age,  that  the  art  of  sculpturing 
them  M'ith  the  rude  implements  then  in  use  hardly  existed*; 
and  perhaps  the  cases  where  these  markings  do  occur  may 
denote  the  introduction  of  metals,  although  it  is  possible 
that  even  flints  might  have  made  an  impression  upon  the 
material  of  which  the  stones  are  composed. 

At  any  rate,  we  cannot  place  Stonehenge  within  the  stone 
peiiod , foi  here  we  not  only  may  trace  a considerable  ap- 
proach to  regularity  in  the  form  and  size  of  the  blocks,  but 
we  even  find  those  that  lay  upon  the  top  of  the  uprio-ht 
stones  mortised  into  them  by  means  of  the  two  below  fit- 
ting into  grooves  in  the  one  above.  Still,  however,  the 
preference  for  single  blocks  of  stone  continued;  and  this 
was  obviously  connected  with  their  ignorance  of  the  use  of 
moitai,  0}'  w hich  a number  of  small  pieces,  if  only  regular 
in  shape,  might  be  cemented  together,  and  the  labour  of 
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removing  such  immense  masses  by  one  effort  might  be 
evaded.  Aecordingly,  long  after  man  bad  aequired  the  art 
of  shaping  into  regular  form  stones  of  great  hardness,  blocks 
of  enormous  size  continued  to  be  employed  for  building  pur- 
poses where  strength  and  durability  were  aimed  at,  as  we 
see  in  the  walls  still  existing  at  Volterra,  Cortona,  and 
Mycenm,  which  were  set  down  as  the  work  of  the  Cyclops, 
and  therefore  called  Cyclopean,  from  the  great  force  ima- 
gined to  have  been  exerted  in  moving  them  to  the  spots 
where  they  stand.  But  in  Egypt,  although  the  taste  for 
colossal  monuments  existed  in  as  great  a degree,  it  could 
be  satisfied  at  an  easier  rate,  in  consequence  of  the  invention 
of  mortar.  By  means  of  a thin  intervening  layer  of  this 
material,  all  the  separate  stones,  we  are  told,  composing  the 
pyramids,  are  bound  together  into  one  compact  mass,  and 
hence  it  became  possible  to  erect  those  stupendous  monu- 
ments, which  remain  in  their  integrity  even  to  the  present 
day.  The  pyramid  indeed  bears  a similar  relation  to  the 
tumulus  or  galgal  which  the  obelisk  does  to  the  menhir,  in- 
dicating the  pervading  influence  of  the  same  train  of  thought 
upon  a polished  people,  wdiich  suggested  at  an  earlier  period 
of  the  world  to  others  less  civilized  the  rude  monuments 
which  we  observe  in  Brittany  and  elsewhere 

Indeed,  it  appears  to  have  been  the  general  practice  of  the 
early  Egyptian  kings  to  begin  preparing  their  places  of  burial 
from  the  time  when  their  reign  commenced,  and  to  go  on 
from  time  to  time  covering  them  over  with  successive  lavers 
of  masonry,  so  as  by  periodical  additions  to  elevate  them  at 
length  to  the  height  which  the  pyramids  attain.  And  hence 
it  not  unfrequently  happens,  that  where  the  monarch  for 
whose  resting-place  the  structure  was  intended,  had  perished 
in  some  foreign  expedition,  as  was  the  case  with  the  Pharaoh 
who  pursued  the  Israelites  across  the  Red  Sea  j the  vault, 
prepared  for  him  with  so  much  labour  and  expense,  re- 
mained untenanted,  and  consequently  without  meaning,  in 
the  eyes  of  posteritj'. 

There  can  be  no  reasonable  doubt,  therefore,  that  the 
pyramid,  generally  speaking,  was  designed  as  a sepulchre  for 
the  mighty  dead,  as  the  obelisk  was  for  a memorial  of  them, 
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and  of  the  deeds  they  performed,  just  as  the  tumulus  and 
the  pillar  were,  in  the  time  of  Homer,  amongst  the  Greeks. 
Thus,  when  Sarpedon  is  described  as  falling  by  the  arms 
of  Patroclus,  Jupiter  commands  Phoebus  to  bear  away  his 
body  to  his  native  home  in  Lycia  : — 

“ There  shall  his  brothers  and  his  friends  prepare 
His  fun’ral  rites,  and  mound  and  column  raise. 

The  fitting  tribute  to  the  mighty  dead.” 

Lord  Derly. 

And  amongst  the  Egyptians,  as  amongst  the  ancient  inhabi- 
tants of  Brittany,  the  same  desire  to  symbolize  the  great- 
ness of  the  object  memorialized,  and  the  awe  and  respect  he 
had  inspired,  which  had  manifested  itself  in  the  stupend- 
ous structures  and  the  huge  unhewn  stones  which  they  raised 
to  the  dead,  impelled  them  also  to  erect,  in  honour  of  their 
divinities,  those  wonderful  assemblages  of  menhirs  which  w'e 
see  in  Brittany,  and  those  colossal  temples  that  attest  the 
greater  appliances  and  higher  civilization  of  ancient  Egypt. 
Nor  is  it  less  remarkable,  if  indeed  it  be  only  a coincidence, 
that  the  avenues  of  monoliths  which  we  survey  with  so  much 
wonder  in  the  Morbihan,  fencing  in,  as  we  may  suppose,  the 
precincts  of  some  enormous  Temenos,  or  sacred  enclosure, 
agree  in  name,  as  well  as  in  design,  with  the  most  gigantic 
of  the  temples  of  the  Egyptian  Thebes,  both  bearing  the 
names  of  Carnac. 

But  even  these  later  monuments,  it  must  be  recollected, 
were  raised  before  the  invention  of  alphabetical  writing,  and 
therefore  at  a time  when  the  only  method  of  handing  down 
to  posterity  a record  of  past  events  was  by  hieroglyphics,  or, 
in  other  words,  by  symbolizing  them  through  the  medium  of 
some  rude  representation  of  natural  objects.  Hence,  if  I 
mistake  not,  the  uniformity,  the  stiffness,  the  stereotyped 
expression  of  the  Egyptian  sculpture ; for  as  figures  were 
the  understood  signs  of  certain  objects,  any  deviation  from 
the  established  mode  of  representing  tliem  would  be  fatal  to 
the  purpose  for  which  they  were  then  designed.  But  the 
invention  of  the  alphabet  removed  the  occupation  of  the 
sculptor  from  the  category  of  the  useful  to  that  of  the  fine 
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arts ; for  by  permitting  him,  for  the  first  time  in  the  history 
of  tlie  world,  to  give  full  scope  to  his  imagination,  and  to 
realize  his  idea  of  the  beautiful,  it  led  him  to  attach  import- 
ance, not  so  much  to  the  portentous  size,  as  to  the  symmetry 
of  form,  and  variety  of  expression,  he  could  impart  to  the 
images  of  gods  and  heroes  represented.  And  so,  in  like 
manner,  Architecture  underwent  the  same  revolution  as 
Sculpture ; and  instead  of  striving,  as  in  Egypt,  to  impress 
the  minds  of  the  beholders  with  a sense  of  the  vast  physical 
power  displayed  in  executing  such  gigantic  works,  it  sought 
rather  to  evince  the  ascendancy  of  mind  over  matter,  through 
the  genius  displayed  by  the  artificer,  and  the  grace  and  har- 
mony of  proportions  which  characterize  the  master-pieces 
of  Grecian  art. 


IN"  0 T E. 

I may  refer  my  readers  to  an  excellent  Paper  in  the  Ar- 
chcEologta  by  Mr.  Lukis,  of  Guernsey,  for  a Description  and 
Classification  of  the  various  kinds  of  Celtic  Monuments  above 
referred  to. 
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“ Mutato  nomine,  de  te 
Fabula  narratur.” 


T WAS  sitting  the  other  day  in  ray  easy  chair,  ruminating 
over  the  prospects  of  our  New  Museum,  and  meditating 
upon  the  various  obstacles  that  had  stood  in  its  way  during 
the  long  period  of  thirty  years  which  had  elapsed  since  the 
project  was  first  mooted. 

My  memory  reverted  to  those  early  days  when  the  defi- 
ciencies of  Oxford,  so  far  as  regarded  the  means  of  studying 
Nature,  were  first  pointed  out,  and  proposed  to  be  met  by 
the  aid  of  a private  subscription,  originating  with  a few 
earnest  friends  of  Physical  Science.  I thence  proceeded  to 
dwell  upon  the  objections  which  at  first  were  pronounced  to 
be  fatal  to  such  a scheme,  but  which  by  degrees  had  been  so 
far  overruled,  that  the  design,  which  was  at  first  enter- 
tained merely  as  a private  undertaking,  came  at  length 
to  be  adopted  by  the  University,  and  to  be  considered  de- 
serving the  appropriation  to  it  of  a large  portion  of  our 
public  funds. 

In  the  midst  of  these  lucubrations  I fell  into  that  dreamy 
state  in  which  the  external  senses  become  unconscious  of 
surrounding  objects,  although  the  mind  retains  a confused 
impression  of  the  images  which  had  last  floated  before  it ; 
and  in  this  mood  fancied  myself  transported  to  some  foreign 
city,  which  although  it  presented  certain  features  in  common 
with  Oxford,  did  not  seem  to  possess  that  mediaeval  charac- 
ter, or  those  time-worn,  and  time-honoured  buildings  which 
I was  familiar  with  in  my  own  University. 

Although  I could  perceive  no  signs  of  trade  or  manufac- 
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tures  on  the  one  hand,  nor  any  particular  splendour  in  the 
private  mansions  on  tlie  other,  the  town  had  by  no  means 
a decayed  or  poverty-stricken  appearance,  reminding  me 
rather  of  Berlin  without  its  palaces,  or  of  Bath  unem- 
bellished with  its  glittering  shops,  and  tempting  displays 
of  bonnets  and  millinery. 

Puzzled  to  know  what  could  have  befallen  me  and  what 
place  I could  have  stumbled  upon,  I applied  for  information 
to  an  elderly  gentleman  standing  near,  whose  bland  and 
courteous  demeanour  encouraged  me  to  address  him,  and 
whose  intelligent  air  led  me  to  anticipate  from  him  a satis- 
factory solution  of  my  difficulties. 

“ I presume,  sir,”  he  replied,  “ you  come  from  a far  coun- 
try, or  I should  not  need  to  inform  you  that  you  are  in 
the  centre  of  the  celebrated  University  of  Icaria,  where  not 
only  all  the  Physical  Sciences,  but  the  entire  circle  of  Na- 
tural Knowledge  is  cultivated  with  such  success,  as  to 
have  won  the  admiration  of  all  Germany.  You  see  in  your 
humble  servant  one  of  the  most  unworthy,  although  one 
of  the  oldest  of  her  sons.” 

“ Let  me,  then,”  said  I,  eagerly,  “ claim  you  as  a colleague 
and  a brother,  for  I too  belong  like  yonrself  to  a place  of 
learning,  not  less  celebrated,  I trust,  than  your  own,  I mean 
the  ancient  University  of  Oxford.” 

“ I confess,”  replied  rny  companion,  “from  all  I have  heard 
of  Oxford,  there  do  not  appear  to  be  many  points  of  resem- 
blance between  our  University  and  yours  ; but  in  one  re- 
spect I flatter  myself  we  agree, — I mean  in  our  courtesy  to 
strangers,  and  our  disposition  to  assist  them  in  their  in- 
quiries ; and  as  you  are  doubtless  come  here  for  the  purpose 
of  lionizing  our  city,  you  may  freely  command  my  services 
as  a Cicerone.” 

Perceiving  my  countenance  lighted  up  at  this  kind  pro- 
posal, “ Let  us,”  he  continued,  “ proceed  without  further  ado 
along  the  handsome  street  of  the  Ologies  in  which  we  now 
stand,  and  turning  up  Physic-lane,  enter  the  grand  Square, 
in  the  midst  of  which  is  erected  our  magnificent  University 
Building,  the  glory  of  our  age  and  nation.” 

Accordingly,  under  the  guidance  of  my  conductor,  I soon 
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found  myself  in  front  of  an  imposing  edifice,  wliicli  almost 
bewildered  me  with  the  number  and  magnitude  of  its  courts 
and  quadrangles,  and  witli  the  endless  variety  of  its  external 
embellishments,  all  of  the  newest  taste  and  in  the  freshest 
condition.  Nor  was  I less  astounded,  when  on  being  ad- 
mitted into  the  interior,  I surveyed  the  contents  of  the  vast 
halls  and  galleries  through  which  I was  taken  in  succession ; 
some  of  them  filled  with  Philosophical  Instruments  of  the 
most  elaborate  workmanship ; others  devoted  to  Chemical 
experiments,  in  which  a throng  of  youths  were  eagerly 
prosecuting  the  manipulations  of  that  interesting  Science ; 
others  set  apart  for  demonstrations  on  human  and  compa- 
parative  Anatomy,  or  for  the  preparation  of  specimeus  of 
Natural  History  sent  there  for  examination. 

But,  above  all,  I was  transported  at  the  sight  of  the  Mu- 
seum, in  whieh  were  collected  the  animal  and  vegetable 
productions  of  every  region  under  the  sun, — an  assemblage 
of  the  whole  series  of  organized  beings  that  had  existed 
upon  the  earth  since  the  first  dawn  of  creation, — whatever, 
in  short,  human  industry  had  from  time  to  time  brought  to 
liglit  as  illustrative  of  the  past  as  well  as  the  present  history 
of  our  globe. 

“ Here,”  said  my  friend,  "'you  will  see  realized  the  dream 
of  your  illustrious  Lord  Bacon  in  his  picture  of  the  fabulous 
Atlantis — for  nowhere  else  will  you  find  so  complete  an  em- 
bodiment, as  in  this  Temple  of  Science,  of  the  idea  of  his 
Solomon’s  House,  and  of  the  treasures  it  contained.  Within 
this  great  receptacle,  indeed,  are  displayed  all  the  links  of 
the  great  chain  of  creation  in  their  minutest  details — and, 
moreover,  whatever  man,  availing  himself  of  the  faculties 
with  which  God  has  endowed  him,  and  taking  advantage  of 
the  properties  of  that  brute  matter  which  was  created  for  his 
use,  has  invented  to  minister  to  his  material  wants,  and  to 
improve  his  own  physical  condition.” 

riiei’e  is  nevertheless  one  thing,”  I remarked,  “ which 
you  have  neglected  to  shew  me — 1 mean  your  public  Li- 
brary, for  doubtless  an  Institution  like  this,  which,  by  as- 
suming the  comprehensive  name  of  an  University,  professes 
to  embrace  the  whole  circle  of  human  knowledge,  cannot 
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but  possess  one  commensurate  to  the  other  means  and  appli- 
ances for  the  acquisition  of  knowledge  which  I see  so  boun- 
tifully provided — a Library  in  short  which  shall  rival  our 
Bodleian  in  point  of  extent,  and  our  Radcliffe  in  archi- 
tectural beauty.'” 

“I  thank  you,”  said  my  friend,  ^'for  reminding  me  of  an 
omission  ■,  our  Library,  indeed,  is  a nice  little  place  enough, 
and  in  its  present  state  does  great  credit  to  its  excellent 
Curator — but  you  shall  judge  for  yourself.” 

So  saying,  he  took  me  into  a room  of  small  dimensions, 
compared  with  those  I had  before  visited,  the  contents  of 
which  were  neatly  arranged  and  judiciously  disposed,  but 
consisted,  except  in  the  department  of  Natural  History  and 
Science,  of  elementary  works  chiefly. 

Perceiving  in  my  countenance  the  disappointment  which 
I really  felt  on  seeing  so  inadequate  a supply  of  materials  for 
profound  study — “Do  not  imagine,”  he  said,  “that  these  are 
all  the  volumes  we  possess,  for  although  it  may  be  true  that 
the  University  is  not  fond  of  spending  its  funds  upon  such 
objects,  we  are  continually  receiving  presents  of  books  from 
various  quarters,  and  have  in  consequence  hired  a number 
of  lumber-rooms  in  different  parts  of  the  town,  where  they 
are  throAvn  together  into  boxes,  to  be  consulted  by  the  few 
who  will  take  the  trouble  to  turn  them  over,  and  hunt  out 
what  they  require. 

“It  is  true  this  is  attended  with  some  inconveniences;  an 
Aristophanes  may  thus  be  found  in  one  place,  and  a Greek 
Lexicon  in  another ; or  the  commentary  upon  a Classic  may 
lay  a mile  off  from  the  repository  to  which  the  text  is  con- 
signed ; but  still  the  treasures  are  there,  and  in  spite  of  diffi- 
culties there  are  now  and  then  found  resolute  spirits  who 
succeed  in  disinterring  them. 

“ However,”  added  he,  perceiving  that  I did  not  look  quite 
satisfied  with  this  explanation,  “ you  will  not  find  iu  me 
a person  willing  to  go  all  lengths  iu  vindicating  our  Aca- 
demical usages,  and  I am  proud  to  assure  you  that  I am  one 
of  those  who  have  labourcxl  for  a long  time  to  get  this  de- 
ficiency supplied. 

“ Being,  as  you  perceive,  an  elderly  person,  I can  go  back 
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to  a period  of  thirty  years  of  academical  life,  and  even  at 
that  distance  of  time  remember  tlie  efforts  made  by  myself 
and  a few  others  to  awaken  the  University  from  their  apathy 
on  this  subject,  and  to  get  them  to  provide  a fit  receptacle 
for  the  many  literary  treasures  which  they  possessed. 

“As,  at  the  time  I speak  of,  no  public  funds  were  known 
to  be  available  for  such  a purpose,  we  did  what  we  could 
to  raise  the  necessary  means  by  private  subsci’iptions,  but 
alas ! without  success, 

“ Few  of  our  own  body,  indeed,  cared  enough  about  books 
to  make  any  considerable  personal  sacrifice  to  house  them 
properly ; and  the  public  were  hardly  likely  to  assist  very 
largely  an  University  which  from  the  splendour  of  its  .other 
establishments  appeared  to  them  to  possess  such  ample  funds 
at  its  disposal.  Indeed,  we  might  to  this  hour  have  failed  in 
our  efforts  to  get  a new  Library  erected  had  it  not  been  for 
two  circumstances  which  happened  about  the  same  time  to 
favour  our  scheme ; but  I fear  you  are  tired  with  this  long 
detail  oi parish  busuiess.” 

“ Far  from  it,”  I replied.  “ On  the  contrary,  j’ou  have 
awakened  my  curiosity  ; and  moreover  what  you  have  al- 
ready said  is  rather  consolatory  to  us  O.xonians,  as  proving 
that  an  indifference  to  those  studies  which  we  do  not  our- 
selves cultivate  is  ilot  peculiarly  the  besetting  sin  of  book- 
worms and  scholars.” 

“ The  first  cause,  then,”  proceeded  he,  “ which  tended  to  fa- 
vour the  project  of  a Library,  was  a change  recently  brought 
about  in  our  academical  system,  the  effect  of  which,  it  was 
thought,  would  be  to  create  a greater  demand  for  works  on 
literary  subjects.  It  seems,  a complaint  had  been  made  in 
the  country  at  large,  that  the  education  at  Icaria  was  too  ex- 
clusively scientific,  and  this  outcry  was  not  merely  a radical 
one,  which  might  have  been  despised  and  resisted,  but  pro- 
ceeded also  from  the  rich  and  noble  of  the  land,  nay  even 
fiom  the  Government  itself.  The  objectors  were  no  longer, 
as  of  old,  to  be  crushed  with  the  hackneyed  argument,  that 
the  gieatest  statesmen,  lawyers,  and  divines  of  whom  the 
countiy  had  to  boast  were  educated  under  the  existing 
system  that  one  of  our  Lishops,  for  instance,  had  in  his 
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youth  been  a great  Mycologist— that  the  profouiidest  of  our 
constitutional  Lawyers  had  come  into  early  repute  by  his 
Prize  Lssay  on  the  Constitution  of  the  Atmosphere — and 
that  one  of  the  Orators  who  had  most  distinguished  him- 
self in  denouncing  the  revolutionary  tendencies  of  the  age, 
had  profoundly  studied  whilst  at  the  University  the  revo- 
lutions of  the  globe. 

“The  reforming  party  now  took  courage  to  reply,  that  this 
could  hardly  happen  otherwise,  so  long  as  the  professions 
w'ere  filled  exclusively  by  persons  educated  at  the  Uni- 
vei’sity,  and  the  Ologies  continued  there  the  only  things 
insisted  upon. 

“ Nay,  one  of  the  boldest  of  the  Classical  coterie  was  heard 
to  declare,  that  not  being,  like  the  author  of  the  Vestiges, 
a believer  in  the  common  origin  of  man  and  brutes,  he 
doubted  whether  the  study  of  Zoology  was  the  best  means 
of  acquiring  a knowledge  of  human  nature,  or  whether 
the  exact  discrimination  of  microscopic  animalcules  was  of 
much  real  service  in  initiating  us  into  the  profounder  mys- 
teries of  our  moral  and  social  condition.” 

“ Perhaps,  however,”  interrupted  I,  “ our  own  University 
might  be  quoted  in  support  of  the  opposite  opinion,  for  even 
if  the  structure  of  these  minute  and  insignificant  beings  be 
regarded,  as  they  are  by  the  vulgar,  the  freaks  of  nature  in 
her  playful  mood — the  mere  outpourings  of  her  exuberant 
vitality — such  Lusus  Natures  deserve  at  least  to  be  treated 
with  more  respect  than  the  playful  effusions  of  the  human 
intellect,  those  prolusiones  Academics  which  occupy  so  much 
of  the  attention  of  our  English  scholars — the  mysteries  of 
Greek  metres — or  other  sueh  laborious  trifling.” 

“ Each  of  these  pursuits,”  replied  my  friend,  “ in  its  proper 
place  appears  to  me  good  and  respectable,  for  I am  not  so 
much  of  an  utilitarian  as  to  grudge  the  time  and  expense 
lavished  upon  the  ornaments  of  a building,  provided  it  be 
itself  sound  and  serviceable;  or  to  find  fault  with  those 
who  are  so  enamoured  of  a line  of  study,  as  to  think  more 
of  the  pleasure  of  the  chace  than  of  the  value  of  the  object 
they  pursue. 

“ But  let  us,  at  least,  be  consistent,  and  whilst  we  concede 
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all  due  honour  to  that  exact  Scholarship  which  solaces  itself 
.in  the  above  harmless  recreations,  let  us  not  apply  too 
strictly  the  cui  bono  test  to  those  minute  researches  in 
Natural  History  to  which  we  are  prompted  here  by  the 
genius  of  the  place. 

“ I must  now,  however,  resume  my  narrative,  and  inform 
you  that  such  was  the  pressure  from  without  in  favour  of 
an  extension  of  our  studies  beyond  the  range  of  the  Ologies, 
that  some  change  was  felt  to  be  necessary;  and  even  our 
Rector  Magnificus,  who,  you  must  know,  is  the  first  of  living 
Algologists,  and  whose  hatred  of  the  Classics  had  become 
quite  rabid  since  a learned  friend  informed  him  that  the 
Latin  Poets  have  the  impertinence  to  apply  the  epithets  of 
vile  and  useless  to  the  Class  of  Plants  on  which  he  had  ex- 
pended forty  years  of  unremitting  labour  “ — even  he,  I say, 
was  obliged  to  give  way;  so  that  at  length  by  a sort  of 
compromise,  not  unusual  when  parties  are  pretty  equally 
balanced,  it  was  agreed,  that  whilst  the  emoluments  of  the 
University  (with  the  exception  of  two  obsolete  and  ill- 
paid  Chairs  of  Greek  and  Latin,)  were  to  be  appropriated 
as  before  to  Naturalists  and  IMen  of  Science,  its  lionours 
might  in  future  be  shared  in  some  degree  by  the  votaries  of 
Classical  Literatnre/^ 

“ Excuse  me,”  said  I,  “ for  interrupting  again  your  narra- 
tive, but  I am  impatient  to  know  what  eflTect  this  Statute  has 
had  in  encouraging  a taste  for  these  hitherto  almost  ignored 
subjects.  I cannot  but  believe,  that  there  is  a beauty  in 
these  masterpieces  of  antiquity,  now  it  seems  for  the  first 
time  unveiled  to  you,  which  requires  only  to  be  seen  in 
order  to  be  admired. 

“What  romance  can  be  more  spirit-stirring  than  ‘The 
Tale  of  Troy  divine,’  as  sung  to  us  by  the  Father  of  Greek 
Minstrelsy  what  comedy  can  surpass  the  racy  humour  or 
the  vigorous  poetry  of  the  Clouds  of  Aristophanes— what 
stories  of  modern  invention  would  captivate  the  youthful 
fancy  more  than  the  early  legends  of  Greece  and  Rome,  as 

Et  genus  et  virtus,  nisi  cum  re,  vilior  alga  est 
Alg4  litus  inutili 
Dimissa  tempestas  ah  Euro 
Sternet.” — Horace. 
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tliey  are  handed  down  to  us  by  Herodotus  and  Livy  ? And 
then  the  Greek  Language  itself,  so  copious,  so  flexible,  so 
melodious,  so  capable  of  moulding  itself  to  the  expression  of 
every  phase  of  human  thought,  every  lineament  of  external 
nature.  In  the  Georgies,  too,  what  sonorous,  what  ma- 
jestic periods  V’ 

“ Stop,  good  friend,”  interrupted  my  Cicerone,  “ I am  not 
going  to  dispute  the  merits  of  your  favourite  Classics;  but 
before  you  infer  from  thence,  that  they  must  necessarily 
win  their  way  in  an  University  constituted  like  ours,  pray 
recollect,  that  the  Book  of  Nature,  which,  I fear,  notwith- 
standing certain  recent  changes  which  have  been  reported 
to  me  as  having  taken  place  at  Oxford,  is  as  yet  but  little 
read  by  your  Students,  abounds  in  passages  not  less  elo- 
quent  and  touching ; not  less  calculated  to  interest  the 
imagination,  or  to  inform  the  judgment.  The  fact  is,  that 
to  most  persons  study  of  any  kind  is  rather  a means  than 
an  end,  and  as  it  so  happens,  that  with  us  Physical  Science 
not  only  engrosses  all  tbe  substantial  emoluments  of  the 
University,  but  is  also  the  only  passport  to  those  profes- 
sions which  in  after  life  are  the  main  sonrces  of  honour 
and  emolument,  it  secures  to  itself  the  exclusive  attention 
of  the  great  majority  of  our  Collegians. 

“ You  may  not  perhaps  know,  that  by  an  ancient  law  every 
district  in  the  country  is  obliged  to  maintain  a Physician, 
who,  besides  being  instructed  in  the  principles  of  the  art 
w'hich  he  is  to  practise,  must  also  have  gone  through  the 
University,  and  so  have  passed  a pretty  searching  examina- 
tion in  all  the  Ologies. 

“ It  is  nearly  the  same  in  the  other  professions,  and  so  long 
as  this  rule  continues,  I leave  you  to  judge  whether  the 
dead  languages  can  expect  to  hold  more  than  a very  sub- 
ordinate place  at  Icaria. 

“ Nevertheless  the  mere  recognition  of  Classical  Literature 
amongst  the  elements  of  academical  education  naturally 
•created  a certain  demand  for  books  on  these  subjects,  and 
it  therefore  began  to  be  felt  more  requisite  than  heretofore 
to  provide  a place,  where  those,  at  least,  Ave  already  pos- 
sessed might  be  conveniently  consulted. 
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“There  was  also  another  circumstance  about  this  time 
which  contributed  much  towards  the  success  of  our  scheme. 
You  must  know  that  Government,  in  order  to  provide  the 
University  with  the  funds  requisite  for  maintaining  its  exist- 
ing Establishments,  secured  to  it  some  years  back  a mono- 
poly of  all  the  steam  engines  in  the  kingdom,  and  of  late 
years,  since  locomotives  have  come  into  such  general  use, 
the  revenue  derived  from  this  source  has  actually  become 
considerable. 

“Now  our  Institutions  for  the  encouragement  of  Physical 
Science  are,  as  you  have  seen,  of  the  completest  kind.  The 
Museum  is  really  such  as  leaves  nothing  to  be  desired ; by 
means  of  the  philosophical  instruments  of  all  descriptions 
we  possess,  our  Students  are  enabled  to  pursue  any  line  of 
physical  research,  on  wliich  they  may  desire  to  enter ; and 
even  the  Professor  of  Botany,  although  already  possessed  of 
a Palm-house  which  equals  in  dimensions  what  I have  read 
of  the  one  belonging  to  your  Royal  Establishment  at  Kew, 
had  lately  obtained  a new  grant  for  the  purpose  of  erecting 
a Stove  for  Tropical  Fruits,  in  order  that  he  may  be  enabled 
to  present  a plate  of  ripe  IMangosteens  at  the  annual  Aca- 
demic Banquet,  given  by  their  High  Mightinesses,  the  Rector 
Magnificus,  and  the  Professors  who  compose  our  Senate. 

“ Seeing,  therefore,  that  the  public  money  was  not  likely  to 
be  required  for  any  of  the  recognised  purposes  of  our  Insti- 
tution, we  had  the  boldness  to  apply  for  a portion  of  it,  in 
order  to  erect  a Building,  in  which  the  Collections  of  Books 
presented  to  us  by  various  private  hands  might  be  arranged 
in  due  order  and  connection ; and  in  Avhich,  moreover,  the 
Greek  and  Latin  Professors  might  impart  their  instructions 
with  somewhat  greater  comfort  and  respectability  than  here- 
tofore. 

“Our  first  petition  was  for  a grant  of  money  large  enough 
to  insure  to  our  Fabric  a style  of  Architecture,  sufficiency 
grand  and  imposing,  to  have  placed  it  in  some  degree  on 
a par  with  the  other  Public  Edifices  of  this  magnificent 
University. 

But  this  was  indignantly  rejected  as  a piece  of  imperti- 
nence and  extravagance. 
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“It  M’ould,  our  opponents  said,  be  nothing  less  than  to 
elevate  the  works  of  man  to  a level  with  those  of  God,  if  we 
were  to  raise  a Building  to  contain  the  mere  lucubrations  of 
man’s  puny  intellect,  the  records  of  his  errors,  his  crimes, 
and  his  vagaries,  of  the  same  character  and  grandeur,  as 
that  glorious  Museum,  in  which  are  spread  out  before  us 
the  pages  of  the  Volume,  which  had  been  written  by  the 
immediate  finger  of  the  great  Author  of  Nature  himself. 

“ The  Library  Committee  were  accordingly  forced  to  fall 
back  upon  a more  unpretending  and  less  expensive  plan, 
which  should  provide,  indeed,  the  requisite  accommodation 
for  the  Books  and  Lectures,  but  which  was  shorn  of  much 
of  its  intended  architectural  splendour. 

But  here  they  were  at  first  met  by  a cry  of  an  opposite 
kind.  The  Building,  it  was  said  by  the  objectors,  is  un- 
worthy of  the  University,  it  is  shabby,  tasteless,  and  un- 
sightly. 

“One  would  have  had  it  Palladian;  a second,  Grecian; 
a third,  Byzantine.” 

“As  if,”  interrupted  I,  “a  hungry  man  would  send  away 
his  dinner,  because  it  was  served  up  on  a pewter  instead 
of  a silver  plate;  or  would  leave  the  table  with  a fasting 
stomach,  because  the  dishes  were  not  disposed  in  a per- 
fectly symmetrical  order.” 

“Your  parallel,”  replied  my  interlocutor,  “is  not  quite 
exact,  for  unfortunately  the  great  body  of  our  Students  do 
not  at  present  evince  a very  eager  craving  for  the  viands  we 
wish  to  set  before  them.  Indeed,  I should  rather  apply  to 
this  subject  a remark,  which  has,  I think,  been  sometimes 
made  of  religious  and  moral  instruction — namely,  that  those 
require  it  most,  who  desire  it  least.  At  any  rate,  if  it 
can  be  shewn,  that  some  portions  of  our  intellectual  frame 
are  stunted  and  curtailed  through  the  want  of  appropriate 
nourishment,  it  is  our  duty,  methinks,  in  an  University,  to 
provide  it.  U Appetit,  the  French  say,  vient  en  mangant. 

“ But  to  return. — Another  objection  started  to  the  appro- 
priation of  our  funds  to  such  purposes,  was  one,  which,  I 
think,  you  would  hardly  anticipate.  It  was  argued,  that  as 
the  funds  were  derived  from  the  sale  of  locomotives,  to  loco- 
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motive  purposes  alone  tliej'  ought  to  be  applied ; and  it 
being  admitted  that  the  University  was  already  in  posses- 
sion of  models  of  all  the  steam  engines  that  were  ever  in- 
vented or  thought  of,  and,  indeed,  of  every  machine  which 
had  the  slightest  relation  to  the  subject,  the  money  ought 
to  be  spent  upon  the  general  improvement  of  locomotives, 
or,  at  least,  of  Meclianical  Science  in  general,  throughout 
the  country.” 

“ This,”  said  I,  “ seems  absurd  and  unreasonable,  for  it  is 
but  fair,  that  one  secular  pursuit  should  help  on  another, 
and  that  the  Physical  Sciences  should  assist  in  supporting 
their  drooping  Classical  Sister  — if,  indeed,  the  Funds  had 
been  derived  from  sacred  sources.” 

“Begging  your  pardon,”  said  my  companion,  “I  do  not 
think  this  makes  the  slightest  difference.  Without  insti- 
tuting any  comparison  between  the  relative  importance  of 
secular  and  spiritual  objects,  I may  remind  you  that  the 
question  here  is  not  the  source  of  the  funds,  but  the  inten- 
tion of  the  person  that  supplied  them. 

“The  spiritual  destitution,  for  instance,  of  the  country  in 
general  is  no  doubt  a greater  evil,  than  the  inconvenience 
to  which  this  town  would  be  put  by  being  deprived  of  gas- 
lights and  pavements ; and  yet  you  would  complain  of  your 
Overseer,  if  he  were  to  apply  to  the  Church  Building  F'und 
the  money  he  had  collected  for  the  benefit  of  this  particular 
parish  under  the  Paving  and  Lighting  Act ; nay,  you  would 
hardly  excuse  him,  even  if  he  were  to  allege,  that  the  sum 
he  contributed  had  been  derived  from  a legacy  left  for  parish 
purposes,  by  a bookseller,  who  had  got  his  money  by  the 
sale  of  Bibles.” 

“Why,  certainly,”  I remarked,  “if  it  were  allowable  to  di- 
vert money  contributed  for  a specific  purpose,  to  other  ob- 
jects, because  they  were  more  important,  our  Press  money 
in  Oxford  might  fairly  be  seized  upon  by  Government  for 
the  army  in  the  Crimea.” 

“ It  is  not  worthwhile,”  resumed  my  friend,  “ to  notice  fur- 
ther an  objection,  which  if  it  were  ever  seriously  entertained, 
seems  at  length  tacitly  abandoned  ; and  I will  now  wind  up 
this  long  account  of  our  Library  question,  by  informing  you. 
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that  after  much  discussiou  and  sundry  delays,  the  founda- 
tion stone  of  the  new  Building  was  laid  on  Thursday  last.” 
During  the  latter  part  of  this  conversation,  I had  ob- 
served a gentleman,  who  wore  the  same  academic  costume 
as  my  worthy  conductor,  gradually  sidling  up  to  us,  and 
listening  to  our  conversation,  with  apparent  interest,  but 
not  with  an  air  of  perfect  satisfaction. 

When,  however,  these  last  words  had  been  uttered,  the 
stranger  could  no  longer  contain  himself,  but  making  up 
to  my  friend  in  a very  excited  manner,  he  exclaimed,  “And 
so  you  have  got  at  last  your  Babylon  of  a Library,  for  a 
Babylon,  indeed,  it  will  be,  when  it  is  furnished,  as  you 
propose,  with  books  of  all  languages,  dead  as  well  as  living 
— enough,  indeed,  to  breed  a confusion  of  tongues,  and  to 
stun  us  with  a jargon  of  outlandish  dialects. 

“ \ ou  stole  a march  upon  us,  indeed,  this  time,  bv  your 
adroitness  in  procuring  a Contract  below  the  Estimate;  for 
I,  at  least,  had  voted  for  the  plan  before,  in  the  hopes  of 
giving  the  coup  de  grace  to  your  absurd  project,  never 
dreaming  it  would  be  undertaken  for  the  money  voted. 

“ But  I will  be  even  with  you  next  time,  for  though  the 
Library  is  to  be  built,  I will  do  my  best  to  make  it  as  use- 
less as  possible ; and  when  it  is  done,  and  you  come  to  us 
to  get  it  fitted  up,  and  maintained  at  the  public  cost,  de- 
pend upon  it,  you  shall  get  not  a sixpence,  if  I can  prevent 
it,  either  for  shelves  to  put  the  Books  upon,  or  for  a house- 
maid to  dust  them.” 

The  excitement  under  which  the  poor  man  laboured  so 
startled  me,  that  I suddenly  awoke,  and  found  myself — in 
Oxford. 
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